
(12) United States Patent 
Wang et al. 

USO09565429B2 

US 9,565.429 B2 
Feb. 7, 2017 

(10) Patent No.: 
(45) Date of Patent: 

(54) 

(71) 

(72) 

(73) 

(*) 

(21) 

(22) 

(65) 

(63) 

(30) 

Nov. 8, 2011 

(51) 

(52) 

METHOD AND APPARATUS FOR CODING 
MATRIX AND METHOD AND APPARATUS 
FOR DECODING MATRIX 

Applicants: Huawei Technologies Co., Ltd., 
Shenzhen, Guangdong (CN); Tsinghua 
University, Haidian, Beijing (CN) 

Inventors: Yunfei Wang, Beijing (CN); Jianhua 
Zheng, Beijing (CN); Xiaozhen Zheng, 
Shenzhen (CN); Yun He, Beijing (CN) 

Assignees: Huawei Technologies Co., Ltd., 
Shenzhen (CN); Tsinghua University, 
Beijing (CN) 

Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 309 days. 

Appl. No.: 14/273,149 

Filed: May 8, 2014 

Prior Publication Data 

US 2014/0241427 A1 Aug. 28, 2014 

Related U.S. Application Data 
Continuation of application No. 
PCT/CN2012/084307, filed on Nov. 8, 2012. 

Foreign Application Priority Data 

(CN) .......................... 2011 1 035O455 

Int. C. 
H04N 7/2 
H04N 9/26 

(2006.01) 
(2014.01) 

(Continued) 
U.S. C. 
CPC ...... H04N 19/00096 (2013.01); H04N 19/126 

(2014.11); H04N 19/132 (2014.11); 
(Continued) 

(58) Field of Classification Search 
None 
See application file for complete search history. 

(56) References Cited 

U.S. PATENT DOCUMENTS 

2003. O165331 A1 
2008. O165848 A1 

9, 2003 Van Der Schaar 
7, 2008 Ye et al. 

(Continued) 

FOREIGN PATENT DOCUMENTS 

CN 101.039421 A 9, 2007 
CN 101073271 A 11/2007 

(Continued) 

OTHER PUBLICATIONS 

Tanaka et al., “Enhancement of quantization matrix coding for 
HEVC,” Joint Collaborative Team on Video Coding (JCT-VC) of 
ITU-T SG16 WP3 and ISO/IEC JTC1/SC29/WG 11, 6' Meeting: 
Torino, Italy (Jul. 2001). 

(Continued) 

Primary Examiner — Sath V Perungavoor 
Assistant Examiner — Dakshesh Parikh 
(74) Attorney, Agent, or Firm — Leydig, Voit & Mayer, 
Ltd. 

(57) ABSTRACT 
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Decode a received bit stream to obtain an encoded layer number of a matrix 2O1 

Obtain, in an order of layers one by one and according to the encoded layer number 
and encoded data, which is obtained by decoding the received bit stream, of each layer, 

in the matrix, having a layer number smaller than or 2O2 
equal to the encoded layer number, a matrix element reconstruction value 
corresponding to each layer having the layer number smaller than or equal 

to the encoded layer number 

Obtain, by performing a calculation on the matrix element reconstruction value of the 
layer having the layer number smaller than or equal to the encoded layer number, a 2O3 

matrix element reconstruction value corresponding to each layer having a layer number 
greater than the encoded layer number 

FIG. 2 

Perform, according to a size of a matrix in a matrix set and in an encoding order, 301 
encoding prediction on the matrix in the matrix set one by one to obtain a 
reconstruction matrix of the matrix, and perform corresponding sampling 

processing on the reconstruction matrix of the matrix to obtain a sampling matrix 

y 
Obtain a first error based on a reconstruction matrix of a current matrix and the 

current matrix, and obtain a second error based on a sampling matrix, obtained by 302 
performing sampling processing on a reconstruction matrix of a matrix that is N 
encoded in the encoding order before the current matrix, and the current matrix 

y 
Compare the first error with the 

sccond crror, determine whether the 
first error is smaller than or equal to 

the second error 

303 

Use the reconstruction matrix of the current matrix as an encoding reconstruction 304 
matrix corresponding to the current matrix, and write an encoding result of the h\ 

current matrix into a bit stream 

y 
Use the sampling matrix, obtained by performing sampling processing on the 

reconstruction matrix of the matrix that is encoded in the encoding order before 
the current matrix, as an encoding reconstruction matrix corresponding to the 305 

current matrix, and write an encoding result corresponding to the current matrix 
into the bit stream st 

FIG. 3 
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Determine a decoding order corresponding to a 
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method 
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FIG. 4 
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METHOD AND APPARATUS FOR CODING 
MATRIX AND METHOD AND APPARATUS 

FOR DECODING MATRIX 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of International Patent 
Application No. PCT/CN2012/084307, filed on Nov. 8, 
2012, which claims priority to Chinese patent application 
No. 201110350455.2, filed on Nov. 8, 2011, both of which 
are hereby incorporated by references in their entireties. 

TECHNICAL FIELD 

The present disclosure relates to video coding technolo 
gies, and in particular, to methods and apparatus for coding 
a matrix and methods and apparatus for decoding a matrix. 

BACKGROUND 

In video coding, a residual transform coefficient, for 
example, a discrete cosine transform (Discrete Cosine 
Transform, DCT for short) coefficient, of a picture block 
after prediction needs to be quantized before being coded, 
where quantization weights at a position of each frequency 
coefficient of each transform block are a quantization matrix 
(Quantization matrix, QM for short). A size of a QM equals 
a size of a DCT transform block. For example, a DCT 
transform block having a size of 32x32 needs to correspond 
to a 32x32 QM. Meanwhile, different QMs are also required 
for different signal components and different (intra-frame/ 
inter-frame) prediction modes of a picture block. An element 
of a QM is an integer ranging from 0 to 255. Generally, for 
a low-frequency coefficient, a quantization weight in the QM 
is Small, and for a high-frequency coefficient, a quantization 
weight in the QM is large. The QM may be used to improve 
picture subjective quality of a coded video. 

At present, in picture coding standards such as JPEG 
(Joint Photographic Experts Group), MPEG-1 (MPEG, 
Moving Picture Experts Group), MPEG-2, and MPEG-4, a 
quantization matrix is used to implement Subjective quality 
improvement for a coded picture. In the JPEG picture coding 
standard, a QM is placed in a picture header; in picture 
coding standards as MPEG-1, MPEG-2, and MPEG-4, a 
QM is placed in a sequence header. Therefore, for a sequen 
tial picture, each sequence has one QM according to the 
MPEG picture coding standards. That is, a same sequence 
uses a same fixed QM to implement quantization processing 
on a picture. 

Picture contents in a picture sequence are not exactly the 
same. That is, each picture in a same picture sequence 
depicts different details. Therefore, if a same QM is used to 
implement quantization processing on all pictures of the 
entire sequence, evidently, optimal picture Subjective quality 
after quantization and coding cannot be achieved. Therefore, 
in H.264/Advanced Video Coding (Advanced Video Cod 
ing, AVC for short), a user-defined QM is provided both in 
a sequence header and a picture header, so that a QM is 
changeable for pictures, thereby better satisfying a charac 
teristic of greatly changing contents between video sequen 
tial pictures. 

The following describes several representative QM 
implementation methods that are common in existing coding 
standards: 

(1) Quantization Matrix in JPEG 
In the JPEG standard, only one 8x8 DCT (discrete cosine 

transform) transform size is available. Therefore, a size of a 
quantization matrix is also 8x8, and a total of 64 quantiza 
tion coefficients are available. Different quantization matri 
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2 
ces are used for luma components and chroma components 
of a picture. All coefficient values of the quantization 
matrices of JPEG are placed in a picture header, and each 
picture has only one luma quantization matrix and chroma 
quantization matrix. When a quantization matrix predefined 
by default in the standard is used at coding and decoding 
ends, the quantization matrix does not need to be transmitted 
in a bit stream. 

(2) MPEG-2 
In the MPEG-2 standard, only one 8x8 DCT transform 

size is available. Therefore, a size of a quantization matrix 
is also 8x8, and a total of 64 quantization coefficients are 
available. An intra-frame quantization matrix and an inter 
frame quantization matrix are respectively used for a coded 
picture. MPEG-2 only allows all pictures in each sequence 
to have only one intra-frame quantization matrix and one 
inter-frame quantization matrix, and the quantization matri 
ces are placed in a sequence header. MPEG-2 also allows a 
user-defined quantization matrix, where the user-defined 
quantization matrix is placed in a sequence extension 
header. Because the quantization matrices of each sequence 
cannot be changed, the quantization matrices directly coded 
into a bit stream do not cause a heavy load. 

(3) H.264/AVC Standard 
In the H.264/AVC standard, two DCT transform sizes, 

namely, 8x8 and 4x4, are available. Therefore, two groups 
of corresponding quantization matrices, 8x8 and 4x4, are 
also available. The 8x8 quantization matrix has a total of 64 
coefficients to perform quantization Scaling on different 
frequency components; and the 4x4 quantization matrix has 
a total of 16 coefficients to perform quantization Scaling on 
different frequency components. A 4x4 block and an 8x8 
block both have a corresponding quantization matrix, the 
quantization matrix is used in picture header syntax. At 
present, a QM is coded and transmitted in a bit stream using 
the following method in H.264/AVC: scanning a QM into a 
one-dimensional array first; performing modulation using 
differential pulse code modulation (Differential Pulse Code 
Modulation, DPCM for short); and then coding modulated 
data using variable-length code coding and outputting a bit 
stream. In this method, lossless compression is directly 
performed on the QM; however, compression efficiency 
thereof is low, and a high bit rate is still occupied by coded 
bits of the QM, especially for a bit stream sequence having 
a small picture size. Therefore, in order to limit a load of the 
quantization matrix in a bit stream of each frame of a coded 
picture, use of the quantization matrix in a picture header is 
limited only to the H.264/AVC High Profile standard, and 
the quantization matrix is used for high-definition picture 
coding. 

In High Efficiency Video Coding (High Efficiency Video 
Coding, HEVC for short), transform sizes of a picture block 
are increased to a plurality of transform sizes. Such as 4x4. 
8x8, 16x16, and 32x32. Moreover, because a larger trans 
form block is used, a corresponding QM is also larger. If a 
QM is coded without being compressed or using the H.264/ 
AVC method, the QM occupies a high bit rate, where coded 
bits of the QM itself may occupy half or even several times 
of the bit rate. 

SUMMARY 

The present disclosure provides methods and apparatus 
for coding a matrix and method and apparatus for decoding 
a matrix, so as to improve a compression ratio of a quanti 
Zation matrix and reduce a bit rate occupied for transmitting 
the quantization matrix. 
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In one aspect, the present disclosure provides a method 
for coding a matrix, including: 

dividing a matrix into layers according to a preset quantity 
of divided layers, and grouping matrix elements into differ 
ent layers; 

performing, according to a determined layer number of a 
highest layer to be coded and in an order of layers one by 
one, coding processing on matrix elements at each layer to 
be coded; 

if a layer number of a current layer is less than or equal 
to the layer number of the highest layer to be coded, writing 
residual data, which is obtained by performing a calculation 
according to an original matrix element value corresponding 
to the current layer and a matrix element predicted value 
corresponding to the current layer, as coded data of the 
current layer into a bit stream; and 

if the layer number of the current layer is greater than the 
layer number of the highest layer to be coded, writing no 
coded data of the current layer into the bit stream; 

where the matrix element predicted value corresponding 
to the current layer is obtained by performing an interpola 
tion calculation on a matrix element reconstruction value or 
a matrix element predicted value of a coded matrix element 
at a layer that is coded before the current layer and at the 
current layer of the matrix; and 

coding the layer number of the highest layer to be coded 
and writing the coded layer number into the bit stream. 

In one aspect, the present disclosure provides a method 
for decoding a matrix, including: 

decoding a bit stream to obtain a layer number of a highest 
layer that is coded of a matrix: 

obtaining, according to the layer number of the highest 
layer that is coded and coded data of each layer in the matrix, 
which has a layer number less than or equal to the layer 
number of the highest layer that is coded, where the coded 
data is obtained by decoding the bit stream, a matrix element 
reconstruction value corresponding to each layer having the 
layer number less than or equal to the layer number of the 
highest layer that is coded in an order of layers one by one; 
and 

obtaining, by performing a calculation on the matrix 
element reconstruction value corresponding to the layer 
having the layer number less than or equal to the layer 
number of the highest layer that is coded, a matrix element 
reconstruction value corresponding to each layer having a 
layer number greater than the layer number of the highest 
layer that is coded. 

In another aspect, the present disclosure provides a 
method for coding a matrix, including: 

performing, according to a size of a matrix in a matrix set 
and in a coding order, coding on the matrix in the matrix set 
one by one to obtain a reconstruction matrix of the matrix, 
and performing corresponding sampling processing on the 
reconstruction matrix of the matrix to obtain a sampling 
matrix; 

obtaining a first error based on a reconstruction matrix of 
a current matrix and the current matrix, and obtaining a 
second error based on a sampling matrix and the current 
matrix, where the sampling matrix is obtained by perform 
ing sampling processing on a reconstruction matrix of a 
matrix that is coded in the coding order before the current 
matrix; 

if the first error is less than or equal to the second error, 
using the reconstruction matrix of the current matrix as a 
coding reconstruction matrix of the current matrix, and 
writing a coding result corresponding to the current matrix 
into a bit stream; and 
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4 
if the first error is greater than the second error, using the 

sampling matrix, obtained by performing sampling process 
ing on the reconstruction matrix of the matrix that is coded 
in the coding order before the current matrix, as the coding 
reconstruction matrix corresponding to the current matrix, 
and writing the coding result corresponding to the current 
matrix into the bit stream. 

In another aspect, the present disclosure provides a 
method for decoding a matrix, including: 

determining a decoding order corresponding to a matrix 
set and a corresponding sampling method; 

decoding a bit stream to obtain an indicator bit for 
indicating whether a current matrix uses a sampling matrix: 

if the indicator bit indicates that the current matrix uses a 
sampling matrix, using a sampling matrix, which is obtained 
by performing sampling processing on a decoding recon 
struction matrix of a matrix decoded in the decoding order 
before the current matrix, as a decoding reconstruction 
matrix of the current matrix; 

if the indicator bit indicates that the current matrix uses no 
sampling matrix, directly decoding the bit stream to obtain 
the decoding reconstruction matrix of the current matrix: 
and 

decoding the bit stream to obtain all decoding reconstruc 
tion matrices of all matrices in the matrix set in the decoding 
order one by one. 

In one aspect, the present disclosure provides an appara 
tus for coding a matrix, including: 

a layer-dividing module, configured to divide a matrix 
into layers according to a preset quantity of divided layers, 
and group matrix elements into different layers: 

a coding and processing module, configured to perform, 
according to a determined layer number of a highest layer to 
be coded and in an order of layers one by one, coding 
processing on matrix elements at each layer to be coded; if 
a layer number of a current layer is less than or equal to the 
layer number of the highest layer to be coded, write residual 
data, which is obtained by performing a calculation accord 
ing to an original matrix element value corresponding to the 
current layer and a matrix element predicted value corre 
sponding to the current layer, as coded data of the current 
layer into a bit stream; and if the layer number of the current 
layer is greater than the layer number of the highest layer to 
be coded, write no coded data of the current layer into the 
bit stream; 
where the matrix element predicted value corresponding 

to the current layer is obtained by performing an interpola 
tion calculation on a matrix element reconstruction value or 
a matrix element predicted value of a coded matrix element 
at a layer that is coded before the current layer and at the 
current layer of the matrix; and 

a first coding and writing module, configured to code the 
layer number of the highest layer to be coded and write the 
coded layer number into the bit stream. 

In one aspect, the present disclosure provides an appara 
tus for decoding a matrix, including: 

a layer quantity decoding module, configured to decode a 
bit stream to obtain a layer number of a highest layer that is 
coded of a matrix: 

a first reconstructing module, configured to obtain, 
according to the layer number of the highest layer that is 
coded and coded data of each layer in the matrix, which has 
a layer number less than or equal to the layer number of the 
highest layer that is coded, where the coded data is obtained 
by decoding the bit stream, a matrix element reconstruction 
value corresponding to each layer having the layer number 



US 9,565,429 B2 
5 

less than or equal to the layer number of the highest layer 
that is coded in an order of layers one by one; and 

a second reconstructing module, configured to obtain, by 
performing a calculation on the matrix element reconstruc 
tion value corresponding to the layer having the layer 
number less than or equal to the layer number of the highest 
layer that is coded, a matrix element reconstruction value 
corresponding to each layer having a layer number greater 
than the layer number of the highest layer that is coded. 

In another aspect, the present disclosure provides an 
apparatus for coding a matrix, including: 

a predicting and coding module, configured to perform, 
according to a size of a matrix in a matrix set and in a coding 
order, coding on the matrix in the matrix set one by one to 
obtain a reconstruction matrix of the matrix, and perform 
corresponding sampling processing on the reconstruction 
matrix of the matrix to obtain a sampling matrix; 

an error obtaining module, configured to obtain a first 
error based on a reconstruction matrix of a current matrix 
and the current matrix, and obtain a second error based on 
a sampling matrix and the current matrix, where the Sam 
pling matrix is obtained by performing sampling processing 
on a reconstruction matrix of a matrix that is coded in the 
coding order before the current matrix: 

a first coding and reconstructing module, configured to 
use, if the first error is less than or equal to the second error, 
the reconstruction matrix of the current matrix as a coding 
reconstruction matrix corresponding to the current matrix, 
and write a coding result corresponding to the current matrix 
into a bit stream; and 

a second coding and reconstructing module, configured to 
use, if the first error is greater than the second error, the 
sampling matrix, obtained by performing sampling process 
ing on the reconstruction matrix of the matrix that is coded 
in the coding order before the current matrix, as the coding 
reconstruction matrix corresponding to the current matrix, 
and write the coding result corresponding to the current 
matrix into the bit stream. 

In another aspect, the present disclosure provides an 
apparatus for decoding a matrix, including: 

a determining module, configured to determine a decod 
ing order corresponding to a matrix set and a corresponding 
sampling method; 

an indicator decoding module, configured to decode a bit 
stream to obtain an indicator bit for indicating whether a 
current matrix uses a sampling matrix: 

a first decoding and reconstructing module, configured to 
use, if the indicator bit indicates that the current matrix uses 
a sampling matrix, a sampling matrix, which is obtained by 
performing sampling processing on a decoding reconstruc 
tion matrix of a matrix decoded in the decoding order before 
the current matrix, as a decoding reconstruction matrix of 
the current matrix; 

a second decoding and reconstructing module, configured 
to directly decode the bit stream to obtain the decoding 
reconstruction matrix of the current matrix if the indicator 
bit indicates that the current matrix uses no sampling matrix: 
and 

a triggering module, configured to trigger the indicator 
decoding module, the first decoding and reconstructing 
module, and the second decoding and reconstructing mod 
ule, thereby decoding the bit stream to obtain all decoding 
reconstruction matrices of all matrices in the matrix set in 
the decoding order one by one. 

According to the method and apparatus for coding a 
matrix provided in one aspect of the present disclosure, 
matrix elements are grouped into different layers using a 
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6 
layered structure; then coding is performed on each layer 
according to a determined layer number of a highest layer to 
be coded; and residual data between an original matrix 
element value and a matrix element predicted value corre 
sponding to the layer is written as coded data into a bit 
stream, or no coded data corresponding to the layer is 
written into the bit stream, which improves a compression 
ratio of the matrix and reduces a bit rate occupied for 
transmitting the matrix. 
The method and apparatus for decoding a matrix provided 

in one aspect of the present disclosure correspond to the 
method and apparatus for coding a matrix provided in one 
aspect of the present disclosure, where the layer number of 
the highest layer to be coded and coded data of a layer 
having a layer number less than or equal to the layer number 
of the highest layer to be coded are obtained by decoding a 
bit stream, and then reconstruction of a matrix is imple 
mented based on the decoded data, so that a coding end may 
code the matrix using a layer structure, and transmit the 
coded matrix, which improves a compression ratio of the 
matrix and reduces a bit rate occupied for transmitting the 
matrix. 

According to the method and apparatus for coding a 
matrix provided in another aspect of the present disclosure, 
coding processing is performed on a plurality of matrices in 
a matrix set in a coding order one by one, and a matrix 
having a smaller error is selected as an encoding reconstruc 
tion matrix of a matrix from a reconstruction matrix 
obtained by performing coding prediction on each matrix 
and a sampling matrix obtained by performing sampling on 
a matrix that is coded before, and then a coding result is 
written into a bit stream. When a sampling matrix is used, 
only an indicator bit instead of the entire matrix needs to be 
written into the bit stream, thereby improving a compression 
ratio of the matrix and reducing a bit rate occupied for 
transmitting the matrix. 
The method and apparatus for decoding a matrix provided 

in another aspect of the present disclosure correspond to the 
method and apparatus for coding a matrix provided in 
another aspect of the present disclosure, where an indicator 
bit corresponding to each matrix and indicating whether a 
matrix uses a sampling matrix is obtained by decoding a bit 
stream; a decoding reconstruction matrix of a current matrix 
is obtained according to the indicator bit or by performing 
sampling on a decoding reconstruction matrix of a matrix 
that is decoded before, or a decoding reconstruction matrix 
of a current matrix is obtained by directly decoding the bit 
stream; and then all decoding reconstruction matrices of all 
matrices are obtained through decoding in a decoding order, 
which improves a compression ratio of the matrix and 
reduces a bit rate occupied for transmitting the matrix. 

BRIEF DESCRIPTION OF DRAWINGS 

To describe the technical solutions in the embodiments of 
the present disclosure more clearly, the following briefly 
introduces the accompanying drawings required for describ 
ing the embodiments. Apparently, the accompanying draw 
ings in the following description show some embodiments 
of the present disclosure, and persons of ordinary skill in the 
art may still derive other drawings from these accompanying 
drawings without creative efforts. 

FIG. 1A is a flowchart of a method for coding a matrix 
according to an embodiment of the present disclosure; 

FIG. 1B is a schematic diagram of a layered structure of 
an 8x8 matrix according to an embodiment of the present 
disclosure; 
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FIG. 1C is a schematic diagram of a layered structure of 
a 4x4 matrix according to an embodiment of the present 
disclosure; 

FIG. 2 is a flowchart of a method for decoding a matrix 
according to an embodiment of the present disclosure; 

FIG. 3 is a flowchart of a method for coding a matrix 
according to an embodiment of the present disclosure; 

FIG. 4 is a flowchart of a method for decoding a matrix 
according to an embodiment of the present disclosure; 

FIG. 5A is a schematic structural diagram of an apparatus 
for coding a matrix according to an embodiment of the 
present disclosure; 

FIG. 5B is a schematic structural diagram of an apparatus 
for coding a matrix according to another embodiment of the 
present disclosure; 

FIG. 6A is a schematic structural diagram of an apparatus 
for decoding a matrix according to an embodiment of the 
present disclosure; 

FIG. 6B is a schematic structural diagram of an apparatus 
for decoding a matrix according to another embodiment of 
the present disclosure; 

FIG. 7A is a schematic structural diagram of an apparatus 
for coding a matrix according to still another embodiment of 
the present disclosure; 

FIG. 7B is a schematic structural diagram of an apparatus 
for coding a matrix according to yet another embodiment of 
the present disclosure; and 

FIG. 8 is a schematic structural diagram of an apparatus 
for decoding a matrix according to still yet another embodi 
ment of the present disclosure. 

DESCRIPTION OF EMBODIMENTS 

To make the objectives, technical Solutions, and advan 
tages of the embodiments of the present disclosure more 
clearly, the following clearly describes the technical solu 
tions in the embodiments of the present disclosure with 
reference to the accompanying drawings in the embodiments 
of the present disclosure. Apparently, the described embodi 
ments are a part rather than all of the embodiments of the 
present disclosure. All other embodiments obtained by per 
sons of ordinary skill in the art based on the embodiments of 
the present disclosure without creative efforts shall fall 
within the protection scope of the present disclosure. 

FIG. 1A is a flowchart of a method for coding a matrix 
according to an embodiment of the present disclosure. As 
shown in FIG. 1A, the method according to this embodiment 
includes the following: 

Step 101: Divide a matrix into layers according to a preset 
quantity of divided layers, and group matrix elements into 
different layers. 

In the embodiments of the present disclosure, the matrix 
refers to a matrix that needs to be coded and compressed at 
a coding end, and then transmitted to a decoding end. The 
matrix may be, for example, any one or a combination of a 
QM, a Scaling matrix, a coefficient weighting matrix, a 
transform-domain matrix after the QM is transformed, a 
transform-domain matrix after the Scaling matrix is trans 
formed, a transform-domain matrix after the coefficient 
weighting matrix is transformed, a prediction residual 
matrix after coding prediction is performed on the QM, a 
prediction residual matrix after coding prediction is per 
formed on the scaling matrix, or a prediction residual matrix 
after coding prediction is performed on the coefficient 
weighting matrix. The transform may be Z-transform, DCT 
transform, DFT (Fourier Transform) transform, or the like. 
The coding prediction refers to coding a QM, a scaling 
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8 
matrix, a coefficient weighting matrix, or the like, and then 
obtaining a residual between the matrix after coding and the 
matrix before coding (that is, an original matrix on which no 
coding is performed). A coding method, for example, 
DPCM, for performing the coding prediction, is not limited. 

In this embodiment, a coding architecture is layered 
coding. That is, all elements of a matrix are divided into 
several layers, and each layer includes different matrix 
elements. Different quantities of divided layers are defined 
in advance for matrices of different sizes. For example, a 
matrix having a size of 4x4 may be predefined to be divided 
into four layers, where a value range of the numbers of 
divided layers is 0 to 3; a matrix having a size of 8x8 may 
be predefined to be divided into five layers, where a value 
range of the numbers of divided layers is 0 to 4; a matrix 
having a size of 16x16 may be predefined to be divided into 
six layers, where a value range of the numbers of divided 
layers is 0 to 5; and a matrix having a size of 32x32 may be 
predefined to be divided into seven layers, where a value 
range of the numbers of divided layers is 0 to 6. A specific 
value of the predefined quantity of divided layers is not 
fixed, and may be adjusted and predefined according to a 
size of a matrix. If the quantity of matrix elements included 
in a layer is increased, the quantity of layers into which the 
matrix is divided may be decreased. 

In this embodiment, the coding end divides the matrix into 
layers according to the preset quantity of divided layers, for 
example, divides a 4x4 matrix into four layers, divides an 
8x8 matrix into five layers, and the like. A dividing method 
for dividing the matrix into layers may be any method, 
which is not limited in this embodiment. The following 
exemplifies the dividing method in use using an example 
where an 8x8 matrix is divided into five layers and a 4x4 
matrix is divided into four layers. 

For example, for an 8x8 matrix, an upper left corner and 
a lower right corner of the 8x8 matrix may be used as Layer 
0, a lower left corner and an upper right corner as Layer 1, 
a center of the 8x8 matrix and a midpoint of four sides as 
Layer 2; then Layer 3 is marked out; and a remaining part 
is Layer 4. A dividing result of this dividing method is shown 
in FIG. 1B, where digits 0, 1, 2, 3, and 4 represent a position 
of a matrix element corresponding to Layer 0, Layer 1, 
Layer 2, Layer 3, and Layer 4 respectively. A value range of 
the numbers of divided layers is 0 to 4, and a total of five 
layers may be marked out. 

For example, for a 4x4 matrix, an upper left corner and a 
lower right corner of the 4x4 matrix may be used as Layer 
0, a lower left corner and an upper right corner as Layer 1, 
a center of the 4x4 matrix and a midpoint of four sides as 
Layer 2, and a remaining part as Layer 3. A dividing result 
of this dividing method is shown in FIG. 1C, where digits 0. 
1, 2, and 3 represent a position of a matrix element corre 
sponding to Layer 0, Layer 1, Layer 2, and Layer 3 respec 
tively. A value range of the numbers of divided layers is 0 
to 3, and a total of four layers may be divided. 
The quantity of divided layers and/or the dividing method 

in use may be agreed upon in advance between the coding 
end and a decoding end, therefore the coding end does not 
need to code the quantity of divided layers and/or the 
dividing method and transmit the coded quantity and/or the 
coded dividing method to the decoding end using a bit 
stream, which helps to reduce a burden and complexity for 
the coding end and the decoding end to perform coding and 
decoding, and reduces the bit stream to be transmitted. For 
example, if the coding end and the decoding end agree in 
advance only upon the quantity of divided layers, the coding 
end needs to cod the dividing method, write the coded 
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dividing method into the bit stream, and transmit the bit 
stream to the decoding end, so that the decoding end 
performs decoding correctly. If the coding end and the 
decoding end agree in advance only upon the dividing 
method but do not agree upon the quantity of divided layers, 
the coding end needs to code the quantity of divided layers, 
write the coded quantity into the bit stream, and transmit the 
bit stream to the decoding end, so that the decoding end 
performs decoding correctly. If the coding end and the 
decoding end agree in advance upon the quantity of divided 
layers and the dividing method, the coding end does not 
need to code the quantity of divided layers and the dividing 
method or write the coded quantity and the coded dividing 
method into the bit stream. 

In addition, it is also allowed that the decoding end and 
the coding end agree in advance upon neither the quantity of 
divided layers nor the dividing method in use. Therefore, the 
coding end codes both the quantity of divided layers and the 
dividing method, write the coded quantity and the coded 
dividing method into the bit stream, and transmit the bit 
stream to the decoding end, so as to provide the decoding 
end with information required for performing decoding. 
This manner helps to change the quantity of divided layers 
and the dividing method, providing certain flexibility. 

Step 102: Perform, according to a determined layer num 
ber of a highest layer to be coded and in an order of layers 
one by one, coding processing on matrix elements at each 
layer to be coded. 

After the matrix is divided into layers, the coding end 
starts to perform coding processing on each layer in an order 
of layers. The order of layers is coding a low layer before 
coding a high layer, that is, coding the layers starting from 
Layer 0 in ascending order of layer numbers one by one. 

In this embodiment, for matrices of different sizes, the 
coding end may determine a layer number of a highest layer 
that is coded used for coding the matrix, that is, determine 
a layer number of a highest layer to be coded, and then 
perform coding processing according to the determined 
layer number of the highest layer to be coded. A value range 
of the layer number of the highest layer to be coded is greater 
than or equal to 0 and is less than the preset quantity of 
divided layers. The coding end performs coding processing 
on the layers in the following manners based on the deter 
mined layer number of the highest layer to be coded: 

If a layer number of a current layer is less than or equal 
to the determined layer number of the highest layer to be 
coded, the coding end writes residual data, which is obtained 
by performing a calculation according to an original matrix 
element value corresponding to the current layer and a 
matrix element predicted value corresponding to the current 
layer, as coded data of the current layer into a bit stream. 
Correspondingly, the decoding end decodes the bit stream to 
obtain the coded data of the current layer, and performs 
addition processing on the coded data of the current layer 
with a matrix element predicted value corresponding to the 
current layer to obtain a matrix element reconstruction value 
corresponding to the current layer. The matrix element 
reconstruction value corresponding to the current layer, 
which is obtained by the decoding end, is the same as the 
original matrix element value corresponding to the current 
layer. This implements lossless coding for the current layer. 

If the layer number of the current layer is greater than the 
determined layer number of the highest layer to be coded, 
the coding end writes no coded data of the current layer into 
the bit stream. The decoding end may obtain a matrix 
element reconstruction value corresponding to the current 
layer by performing an interpolation calculation on a matrix 
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10 
element reconstruction value corresponding to a layer that is 
decoded before the current layer or a reconstructed matrix 
element reconstruction value at the current layer. In this 
case, there may be a residual between the matrix element 
reconstruction value corresponding to the current layer and 
the original matrix element value corresponding to the 
current layer, which is lossy coding. 

In this embodiment, the current layer refers to a layer on 
which coding is being performed currently. For example, it 
is assumed that the determined layer number of the highest 
layer to be coded is 2, that is, coding is to be performed on 
matrix elements of Layers 0 to 2 among layers marked out 
from the matrix. If a current layer is Layer 0, a layer number 
of the current layer is 0, and the layer number of the current 
layer is less than the layer number of the highest layer to be 
coded. If a current layer is Layer 2, a layer number of the 
current layer is 2, and the layer number of the current layer 
is equal to the layer number of the highest layer to be coded. 
If a current layer is Layer 3, a layer number of the current 
layer is 3, and the layer number of the current layer is greater 
than the layer number of the highest layer to be coded. 
The matrix element predicted value corresponding to the 

current layer is obtained by performing an interpolation 
calculation on a matrix element reconstruction value or a 
matrix element predicted value of a coded matrix element at 
a layer that is coded before the current layer and at the 
current layer of the matrix. In other words, in this embodi 
ment, a matrix element predicted value corresponding to 
each layer is obtained in an interpolation manner. The 
interpolation manner may be performing interpolation 
according to a matrix element reconstruction value or a 
matrix element predicted value of a matrix element that is 
coded before a current matrix element to be interpolated (or 
referred to as to be coded), thereby obtaining a matrix 
element predicted value of the current matrix element to be 
interpolated. For example, interpolation is performed 
according to a matrix element predicted value or a matrix 
element reconstruction value corresponding to Layer 0 to 
obtain a matrix element predicted value corresponding to 
Layer 1, and interpolation is performed according to the 
matrix element predicted value or the matrix element recon 
struction value corresponding to Layer 0 and Layer 1 to 
obtain a matrix element predicted value of Layer 2. For 
another example, interpolation is performed according to a 
matrix element value corresponding to Layer 0 to obtain a 
matrix element predicted value corresponding to other lay 
ers. For another example, interpolation is performed accord 
ing to a matrix element predicted value corresponding to 
Layer 0 to obtain a matrix element predicted value corre 
sponding to Layer 1 and Layer 2, and then interpolation is 
performed according to the matrix element predicted value 
or a matrix element reconstruction value corresponding to 
Layer 1 and/or Layer 2 to obtain a matrix element predicted 
value corresponding to other layers. For another example, 
interpolation is performed according to a matrix element 
value corresponding to Layer 0 to obtain partial matrix 
element predicted values at Layer 1, and then interpolation 
is performed according to the matrix element predicted 
value, obtained by interpolation, at Layer 0 and Layer 1 to 
obtain other matrix element predicted values at Layer 1. 

For a layer having a layer number less than or equal to the 
layer number of the highest layer to be coded, a matrix 
element reconstruction value corresponding to the layer 
equals an original matrix element value corresponding to the 
layer. For a layer having a layer number greater than the 
layer number of the highest layer to be coded, a matrix 
element reconstruction value corresponding to the layer may 
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be obtained by performing interpolation according to a 
matrix element reconstruction value corresponding to a layer 
having a smaller layer number. 
A matrix element predicted value corresponding to a 

lowest layer may be an original matrix element value 
corresponding to the lowest layer, or be one or a group of 
preset default values, and may be used as an initial value to 
perform interpolation to obtain a matrix element predicted 
value corresponding to other layers. 
A process of obtaining the matrix element predicted value 

corresponding to the current layer by performing interpola 
tion according to the coded matrix element reconstruction 
value or matrix element predicted value at the layer that is 
coded before the current layer and at the current layer of the 
matrix may be obtaining the matrix element predicted value 
corresponding to the current layer by performing a uniform 
interpolation calculation or a weighted interpolation calcu 
lation according to the coded matrix element reconstruction 
value or matrix element predicted value at the layer that is 
coded before the current layer and at the current layer of the 
matrix. The following exemplifies a process of performing 
layered coding processing on a matrix using a layered matrix 
illustrated in FIG. 1B and a uniform interpolation calcula 
tion as an example. 

Firstly, assume that the layer number of the highest layer 
to be coded, which is determined by a coding end, is 2. 

Perform coding processing on Layer 0. Because Layer 0 
is a lowest layer, an original matrix element value or default 
value residual data may be used as a matrix element pre 
dicted value of Layer 0. Assume that a default value is used 
as a predicted value of an element A(0,0) at Layer 0, for 
example, use 6 as a matrix element predicted value corre 
sponding to the element A(0,0); and then write the predicted 
value into a bit stream as coded data of A(0,0). No prediction 
is performed on the element A(7.7) of Layer 0. That is, an 
original value of the element A(7.7) in the matrix is directly 
coded and written into the bit stream. 

Perform coding processing on Layer 1. Firstly, obtain a 
matrix element predicted value corresponding to Layer 1 
according to the matrix element predicted value (where the 
matrix element predicted value is used as an example) 
corresponding to Layer 0. Assume that a uniform interpo 
lation calculation method is used, and (A(0,0)--A(7.7)+1)/2 
is used as a predicted value for both an element A(0.7) and 
an element A(7.0) of Layer 1, where “f” indicates integer 
division. 

Because a layer number of Layer 1 is less than the 
determined layer number of the highest layer to be coded 
(that is, 1 <2), residual data between an original matrix 
element value corresponding to each matrix element of 
Layer 1 and a matrix element predicted value corresponding 
to each matrix element of Layer 1 is written as coded data 
of Layer 1 into the bit stream. For Layer 1, a matrix element 
reconstruction value corresponding to Layer 1, which is 
obtained by a decoding end, is the same as the original 
matrix element value corresponding to Layer 1. Therefore, 
lossless coding is performed on Layer 1. 

Perform coding processing on Layer 2. For example, 
assume that a matrix element predicted value of Layer 2 is 
obtained by performing a uniform interpolation calculation 
according to the matrix element predicted value correspond 
ing to Layers 0 to 1 that are coded before Layer 2. An order 
for performing interpolation on matrix elements at each 
layer may be performing vertical interpolation before per 
forming horizontal interpolation, or performing horizontal 
interpolation before performing vertical interpolation. Hori 
Zontal interpolation refers to performing, based on a row 
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12 
index of a matrix element and using another interpolated 
matrix element predicted value having the same row index 
and according to a specific interpolation method, interpola 
tion on a matrix element to be interpolated in the row. 
Vertical interpolation refers to performing, based on a col 
umn index of a matrix element and using another interpo 
lated matrix element predicted value having the same col 
umn index and according to a specific interpolation method, 
interpolation on a matrix element to be interpolated in the 
column. For example, in this embodiment, an interpolation 
calculation is performed on Layer 2 in an order of horizontal 
interpolation before vertical interpolation to obtain that a 
predicted value of an element A(0.3) is (A(0,0)--A(0.7)+1)/ 
2, a predicted value of an element A(7.3) is (A(7.0)+A(7. 
7)+1)/2, a predicted value of an element A(3.0) is (A(0,0)-- 
A(7.0)+1)/2, a predicted value of an element A(3.3) is 
(A(0.3)+A(7.3)+1)/2, and a predicted value of an element 
A(3.7) is (A(0.7)+A(7.7)+1)/2. 

Because a layer number of Layer 2 equals the determined 
layer number of the highest layer to be coded (that is, 2=2), 
residual data between an original matrix element value 
corresponding to each matrix element of Layer 2 and a 
matrix element predicted value corresponding to each matrix 
element of Layer 2 is written as coded data of Layer 2 into 
the bit stream. For Layer 2, a matrix element reconstruction 
value corresponding to Layer 2, which is obtained by a 
decoding end, is the same as the original matrix element 
value corresponding to Layer 2. Therefore, lossless coding 
is performed on Layer 2. 

Perform coding processing on Layer 3. For example, 
assume that a matrix element predicted value of Layer 3 is 
obtained using a uniform interpolation calculation method 
according to the matrix element predicted value correspond 
ing to Layers 0 to 2 that are coded before Layer 3 and to a 
coded matrix element at Layer 3. A specific interpolation 
order may be performing vertical interpolation before hori 
Zontal interpolation, or performing horizontal interpolation 
before vertical interpolation. In this embodiment, it is 
assumed that the interpolation calculation is performed in an 
order of vertical interpolation before horizontal interpolation 
to obtain that a predicted value of an element A(0,1) is 
(A(0,0)--A(0.3)+1)/2, a predicted value of an element A(0.5) 
is (A(0.3)+A(0.7)+1)/2, a predicted value of an element 
A(3,1) is (A(3.0)+A(3.3)+1)/2, a predicted value of an 
element A(1,0) is (A(0,0)--A(0.3)+1)/2, a predicted value of 
an element A(1,3) is (A(0.3)+A(3.3)+1)/2, a predicted value 
of an element A(1,1) is (A(0,1)+A(3,1)+1)/2, a predicted 
value of an element a predicted value of an element A(3,5) 
is (A(3.3)+A(3,7)+1)/2, a predicted value of an element 
A(1.7) is (A(0.7)+A(3.7)+1)/2, and a predicted value of an 
element A(1.5) is (A(0.5)+A(3,5)+1)/2, and the like, which 
are not fully listed herein. 

Because a layer number of Layer 3 is greater than the 
determined layer number of the highest layer to be coded 
(that is, 3>2), no coded data of Layer 3 is written into the bit 
stream. For Layer 3, a matrix element reconstruction value 
corresponding to Layer 3, which is obtained by a decoding 
end, may be different from the original matrix element value 
corresponding to Layer 3. Therefore, lossy coding is per 
formed on Layer 3. 

Perform coding processing on Layer 4. Firstly, assume 
that a matrix element predicted value of Layer 4 is obtained 
in a uniform interpolation calculation manner according to a 
matrix element predicted value corresponding to Layers 0 to 
3 that are coded before Layer 4 and to a coded matrix 
element at Layer 4. At Layer 4, a predicted value of each 
matrix element at Layer 4 may also be obtained by perform 
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ing vertical interpolation before horizontal interpolation or 
by performing horizontal interpolation before vertical inter 
polation. 

Because a layer number of Layer 4 is greater than the 
determined layer number of the highest layer to be coded 
(that is, 4-2), no coded data of Layer 4 is written into the bit 
stream. For Layer 4, a matrix element reconstruction value 
corresponding to Layer 4, which is obtained by a decoding 
end, may be different from the original matrix element value 
corresponding to Layer 4. Therefore, lossy coding is per 
formed on Layer 4. 

In the foregoing process, the coding end may code coded 
data of one layer each time the coded data of the layer is 
obtained, and then write a coding result into the bit stream. 
However, the process is not limited to this manner. For 
example, the coding end may also perform coding uniformly 
after obtaining coded data corresponding to all layers, and 
then write a coding result into the bit stream. 

Further, in this embodiment, a coding method used for 
coding the coded data of each layer is not limited. However, 
in this embodiment, for a layer having a small layer number, 
coded data of the layer may be large, which is generally 
normal distribution with 0 as a mean value. Therefore, 
preferably, variable-length code coding is performed on the 
coded data of the layer and the coded data after the variable 
length code coding is written into the bit stream. For a layer 
having a large layer number, coded data of the layer may be 
mostly 0; therefore, preferably, run-length coding is per 
formed on the coded data of the layer and the coded data 
after the run-length coding is written into the bit stream. One 
layer number threshold is set at the coding end, and the 
numbers of the coded layers may be distinguished based on 
the set layer number threshold. In an example where a layer 
number threshold is set to 4, if a layer number of the layer 
is less than or equal to 4, variable-length code coding is 
performed on coded data of the layer and the coded data 
after the variable-length code coding is written into the bit 
stream; and if the layer number of the layer is greater than 
4, run-length coding is performed on the coded data of the 
layer and the coded data after the run-length coding is 
written into the bit stream. 

Further, in the foregoing example, if the coding end needs 
to code the quantity of divided layers of an 8x8 matrix and 
a dividing method in use and write the coded quantity and 
dividing method into the bit stream, specifically, the quantity 
of divided layers and a position in the matrix, of a matrix 
element included at each layer are coded and written into the 
bit stream. 

Step 103: Code the determined layer number of the 
highest layer to be coded and write the coded determined 
layer number into the bit stream. 
The layer number of the highest layer to be coded is 

determined by the coding end, and indicates that for matrix 
elements divided into the preset quantity of layers, coding is 
performed only on matrix elements of a layer number less 
than or equal to the layer number of the highest layer to be 
coded and a coding result is written into the bit stream, and 
for matrix elements of a layer number greater than the layer 
number of the highest layer to be coded, only prediction is 
performed, a matrix element predicted value is used as a 
reconstruction value, and no coding result needs to be 
written into the bit stream. Therefore, in addition to writing 
the coded data of the layers in the matrix into the bit stream, 
the layer number of the highest layer to be coded also needs 
to be coded, written into the bit stream, and transmitted to 
the decoding end, so that the decoding end can perform a 
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14 
decoding operation correspondingly according to the layer 
number of the highest layer to be coded. 

In addition, according to the foregoing coding manner, if 
a layer number of a current layer is less than or equal to the 
layer number of the highest layer to be coded, this embodi 
ment may implement lossless coding on the layer; and if the 
layer number of the current layer is greater than the layer 
number of the highest layer to be coded, this embodiment 
implements lossy coding on the layer. In other words, the 
layer number of the highest layer to be coded may be 
adjusted to implement control over lossy or lossless coding 
on the matrix. 

In this embodiment, a coding end codes, using a layer 
structure, a matrix to be coded, and when a layer in the 
matrix needs to be coded, data to be coded (that is, coded 
data of the layer) is only residual data, which has a small 
data volume. Moreover, a layer does not need to be coded. 
This implements coding and compression for the matrix, and 
compared with the prior art, improves compression effi 
ciency for the matrix and reduces a bit rate occupied for 
transmitting the matrix. The method for coding a matrix 
according to this embodiment can greatly improve a com 
pression ratio especially in a process of coding a small 
Sequence. 

Further, for the same matrix, the quantity of divided layers 
may be changed to change a compression ratio of the matrix. 
For example, the quantity of divided layers may be increased 
and the layer number of the highest layer to be coded may 
be decreased to improve the compression ratio, thereby 
providing certain flexibility. 

FIG. 2 is a flowchart of a method for decoding a matrix 
according to an embodiment of the present disclosure. As 
shown in FIG. 2, the method according to this embodiment 
includes the following: 

Step 201: Decode a received bit stream to obtain a layer 
number of a highest layer that is coded of a matrix. 
The method for decoding a matrix according to this 

embodiment corresponds to the method for coding a matrix 
illustrated in FIG. 1A, which decodes the bit stream that is 
coded using a layer structure, and reconstructs the matrix 
that is coded by a coding end. A decoding end receives the 
bit stream transmitted by the coding end, and decodes the bit 
stream to obtain the layer number of the highest layer that is 
coded of the matrix first, thereby laying a foundation for 
performing decoding later. The layer number of the highest 
layer that is coded is the layer number of the highest layer 
to be coded, which is determined and written into the bit 
stream by the coding end, and is used to represent layers 
having corresponding coded data in the bit stream. In other 
words, obtaining the layer number of the highest layer that 
is coded through decoding may determine layers which can 
be obtained by directly decoding the bit stream. 

Step 202: Obtain, in an order of layers one by one and 
according to the layer number of the highest layer that is 
coded and coded data of each layer in the matrix, which has 
a layer number less than or equal to the layer number of the 
highest layer that is coded, where the coded data is obtained 
by decoding the received bit stream, a matrix element 
reconstruction value corresponding to each layer having the 
layer number less than or equal to the layer number of the 
highest layer that is coded. 

In this embodiment, the bit stream received by the decod 
ing end includes the coded data of each layer having the 
layer number less than or equal to the layer number of the 
highest layer that is coded. The decoding end decodes, 
according to information Such as the decoded quantity of 
coded layers, a quantity of divided layers of the matrix (that 
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is, information about the quantity of layers into which the 
matrix is divided), a dividing method, and the like, the 
received bit stream for coding the matrix to obtain the coded 
data of each layer having the layer number less than or equal 
to the layer number of the highest layer that is coded. 

If the coding end performs coding on coded data of 
different layers in different manners according to a set layer 
number threshold, the decoding end also needs to decode the 
bit stream using a corresponding method. If a layer number 
of a current layer is less than or equal to the set layer number 
threshold, the coding end codes coded data using variable 
length code coding; correspondingly, the decoding end 
needs to perform variable-length code decoding on a bit 
stream corresponding to the current layer to obtain coded 
data of the current layer. If the layer number of the current 
layer is greater than the set layer number threshold, the 
coding end codes the coded data using run-length coding: 
correspondingly, the decoding end needs to perform run 
length decoding on a bit stream corresponding to the current 
layer to obtain coded data of the current layer. 
The quantity of divided layers and/or a dividing method 

for dividing the matrix may be agreed upon by the coding 
end and the decoding end in advance. For example, when the 
coding end and the decoding end agree in advance only upon 
the quantity of divided layers in use, the coding end may 
code the dividing method in use, write the coded dividing 
method into the bit stream, and transmit the bit stream to the 
decoding end. Correspondingly, the decoding end decodes, 
before decoding the bit stream to obtain the coded data of 
each layer having the layer number less than or equal to the 
layer number of the highest layer that is coded in the matrix, 
the bit stream to obtain the dividing method in use, and 
decodes the bit stream to obtain the coded data of each layer 
according to the quantity of divided layers and the dividing 
method agreed upon. For another example, when the coding 
end and the decoding end agree in advance only upon the 
dividing method in use, the coding end may code the set 
quantity of divided layers, write the coded quantity into the 
bit stream, an transmit the bit stream to the decoding end. 
Correspondingly, the decoding end decodes, before decod 
ing the bit stream to obtain the coded data of each layer 
having the layer number less than or equal to the layer 
number of the highest layer that is coded in the matrix, the 
bit stream to obtain the quantity of divided layers, and 
decodes the bit stream to obtain the coded data of each layer 
according to the decoded quantity of divided layers and the 
dividing method agreed upon. For another example, when 
the coding end and the decoding end agree in advance upon 
both the quantity of divided layers and the dividing method 
in use, the decoding end may directly decode the bit stream 
to obtain the coded data of each layer according to the 
quantity of divided layers and the agreed dividing method 
agreed upon. 
When the coding end and the decoding end agree in 

advance upon neither the quantity of divided layers nor the 
dividing method, the coding end codes both the quantity of 
divided layers and the dividing method, writes the coded 
quantity and the coded dividing method into the bit stream, 
and transmits the bit stream to the decoding end. Corre 
spondingly, the decoding end decodes, before decoding the 
bit stream to obtain the coded data of each layer having the 
layer number less than or equal to the layer number of the 
highest layer that is coded in the matrix, the received bit 
stream to obtain the quantity of divided layers and the 
dividing method. 
The coded data of each layer having the layer number less 

than or equal to the layer number of the highest layer that is 
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coded is residual data obtained by the coding end by 
performing a calculation on an original matrix element value 
corresponding to each layer having the layer number less 
than or equal to the layer number of the highest layer to be 
coded and a matrix element predicted value respectively 
corresponding to the layer. Moreover, the matrix element 
predicted value corresponding to each layer is obtained by 
performing an interpolation calculation on a matrix element 
reconstruction value or a matrix element predicted value of 
a coded matrix element at a layer that is coded before the 
current layer and at the current layer. Therefore, after 
obtaining the coded data of each layer having the layer 
number less than or equal to the layer number of the highest 
layer that is coded, the decoding end performs addition 
processing on the coded data of each layer having the layer 
number less than or equal to the layer number of the highest 
layer that is coded respectively with a matrix element 
predicted value corresponding to each layer having the layer 
number less than or equal to the layer number of the highest 
layer that is coded, thereby obtaining the matrix element 
reconstruction value corresponding to each layer having the 
layer number less than or equal to the layer number of the 
highest layer that is coded. According to the foregoing 
description, the matrix element reconstruction value of each 
layer having the layer number less than or equal to the layer 
number of the highest layer that is coded, which is obtained 
through decoding in this step, is the same as the original 
matrix element value corresponding respectively to the 
layer, therefore lossless coding is performed. However, 
compared with directly transmitting the original matrix 
element value itself, a volume of data to be transmitted is 
much smaller. 
The decoding end may also obtain the matrix element 

predicted value corresponding to each layer having the layer 
number less than or equal to the layer number of the highest 
layer that is coded in the same interpolation manner as the 
coding end, that is, perform interpolation using a matrix 
element predicted value obtained by interpolation at a low 
layer, thereby obtaining a matrix element predicted value of 
a high layer. A specific interpolation method may be a 
uniform interpolation calculation method or a weighted 
interpolation calculation method. For example, interpolation 
may be performed according to a matrix element predicted 
value corresponding to Layer 0 to obtain a matrix element 
predicted value corresponding to Layer 1, and interpolation 
may be performed according to matrix element predicted 
values corresponding to Layer 0 and Layer 1 to obtain a 
matrix element predicted value of Layer 2. For another 
example, interpolation is performed according to a matrix 
element value corresponding to Layer 0 to obtain a matrix 
element predicted value corresponding to other layers. For 
still another example, interpolation is performed according 
to the matrix element predicted value corresponding to 
Layer 0 to obtain matrix element predicted values corre 
sponding to Layer 1 and Layer 2, and then interpolation is 
performed according to the matrix element predicted value 
corresponding to Layer 1 and/or Layer 2 to obtain a matrix 
element predicted value corresponding to other layers. 
When performing the interpolation calculation, the decod 

ing end performs an interpolation operation according to an 
interpolation order obtained in advance, where the interpo 
lation order may be horizontal interpolation before vertical 
interpolation, or vertical interpolation before horizontal 
interpolation. 

In the foregoing manner, a matrix element predicted value 
corresponding to a lowest layer may be an original matrix 
element value corresponding to the lowest layer, or be one 
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or a group of preset default values, and may be used as an 
initial value to perform interpolation to obtain a matrix 
element predicted value corresponding to other layers. 
Moreover, the matrix element predicted value corresponding 
to the lowest layer is known to the decoding end. 

It is noted herein that a process for the decoding end to 
obtain the matrix element reconstruction value correspond 
ing to each layer having the layer number less than or equal 
to the layer number of the highest layer that is coded may be 
obtaining, when coded data of one layer is obtained through 
decoding, a matrix element reconstruction value correspond 
ing to the layer. In addition, the process for the decoding end 
to obtain the matrix element reconstruction value corre 
sponding to each layer having the layer number less than or 
equal to the layer number of the highest layer that is coded 
may also be obtaining, after coded data of each layer having 
the layer number less than or equal to the layer number of 
the highest layer that is coded is obtained through decoding, 
the matrix element reconstruction value corresponding to 
each layer having the layer number less than or equal to the 
layer number of the highest layer that is coded together. 

Step 203: Obtain, by performing a calculation on the 
matrix element reconstruction value of the layer having the 
layer number less than or equal to the layer number of the 
highest layer that is coded, a matrix element reconstruction 
value corresponding to each layer having a layer number 
greater than the layer number of the highest layer that is 
coded. 

After obtaining the matrix element reconstruction value 
corresponding to each layer having the layer number less 
than or equal to the layer number of the highest layer that is 
coded, the decoding end performs an interpolation calcula 
tion on the matrix element reconstruction value correspond 
ing to the layer having the layer number less than or equal 
to the layer number of the highest layer that is coded, thereby 
obtaining a matrix element reconstruction value of each 
layer having a layer number greater than the layer number of 
the highest layer that is coded. 

The interpolation method corresponds to the coding end, 
and may be, for example, a uniform interpolation calculation 
or a weighted interpolation calculation. A specific interpo 
lation manner also corresponds to the coding end. For 
example, a matrix element reconstruction value correspond 
ing to one layer of the layers having a layer number less than 
or equal to the layer number of the highest layer that is coded 
may be used to perform an interpolation calculation to 
obtain the matrix element reconstruction value correspond 
ing to each layer having the layer number greater than the 
layer number of the highest layer that is coded; or a matrix 
element reconstruction value corresponding to several layers 
of the layers may be used to perform an interpolation 
calculation to obtain the matrix element reconstruction value 
corresponding to each layer having the layer number greater 
than the layer number of the highest layer that is coded. 
Moreover, an interpolation order also corresponds to the 
coding end, which may be, for example, horizontal interpo 
lation before vertical interpolation, or may be vertical inter 
polation before horizontal interpolation. 

In this step, the matrix element reconstruction value 
corresponding to each layer having the layer number greater 
than the layer number of the highest layer that is coded, 
which is obtained by the decoding end, is the same as the 
matrix element predicted value corresponding to each layer 
having the layer number greater than the layer number of the 
highest layer that is coded, which is obtained by the coding 
end, and may have a certain error with the original matrix 
element value. Therefore, lossy coding is performed. 
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In addition, if no layer has a layer number greater than the 

layer number of the highest layer that is coded, an operation 
of this step may be omitted. In other words, the coding end 
performs lossless coding on the matrix. 

Reconstruction of the matrix is implemented after the 
matrix element reconstruction value corresponding to all 
layers marked out from the matrix is obtained. 

In this embodiment, the reconstructed matrix may be any 
one or a combination of a QM, a Scaling matrix, a coefficient 
weighting matrix, a transform-domain matrix after the QM 
is transformed, a transform-domain matrix after the scaling 
matrix is transformed, a transform-domain matrix after the 
coefficient weighting matrix is transformed, a prediction 
residual matrix after coding prediction is performed on the 
QM, a prediction residual matrix after coding prediction is 
performed on the scaling matrix, or a prediction residual 
matrix after coding prediction is performed on the system 
weighting matrix. The transform may be Z-transform, DCT 
transform, DFT transform, or the like. The coding prediction 
refers to coding a QM, a scaling matrix, a coefficient 
weighting matrix, or the like, and then obtaining a residual 
between the matrix after coding and the matrix before 
coding (that is, an original matrix on which no coding is 
performed). A coding method, for example, DPCM, for 
performing the coding prediction, is not limited. 
The method for decoding a matrix according to this 

embodiment corresponds to the method for coding a matrix 
according to the foregoing embodiment. A coding end 
performs coding using a layer structure, thereby implement 
ing compression on a matrix to a great extent, improving a 
compression ratio, and reducing a bit rate occupied for 
transmitting the matrix. The decoding end performs layered 
decoding correspondingly, thereby implementing recon 
struction of the matrix. 

FIG. 3 is a flowchart of a method for coding a matrix 
according to an embodiment of the present disclosure. As 
shown in FIG. 3, the method according to this embodiment 
includes the following: 

Step 301: Perform, according to a size of a matrix in a 
matrix set and in a coding order, coding on the matrix in the 
matrix set one by one to obtain a reconstruction matrix of the 
matrix, and perform corresponding sampling processing on 
the reconstruction matrix of the matrix to obtain a sampling 
matrix. 

In this embodiment, the matrix set includes a plurality of 
matrices having different sizes, for example, includes a 
matrix having a size of 4x4, a matrix of 8x8, a matrix of 
16x16, a matrix of 32x32, and the like. The matrix in the 
matrix set may be a QM, a Scaling matrix, a coefficient 
weighting matrix, a transform-domain matrix after the QM 
is transformed, a transform-domain matrix after the scaling 
matrix is transformed, a transform-domain matrix after the 
coefficient weighting matrix is transformed, a prediction 
residual matrix after coding prediction is performed on the 
QM, a prediction residual matrix after coding prediction is 
performed on the scaling matrix, or a prediction residual 
matrix after coding prediction is performed on the system 
weighting matrix. 

In this embodiment, the matrices in the matrix set are 
Sorted for coding according to sizes of the matrices, which 
may be in ascending order or in descending order; and 
coding prediction is performed on the matrices in the coding 
order to obtain a reconstruction matrix of each matrix, and 
then sampling processing is performed on the reconstruction 
matrix of each matrix to obtain a sampling matrix. A 
sampling method used for the sampling processing is related 
to the coding order. If the coding order is the ascending 
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order, the sampling processing refers to upsampling, and the 
obtained sampling matrix is a matrix having a size greater 
than that of a current matrix; and if the coding order is the 
descending order, the sampling processing refers to down 
sampling, and the obtained sampling matrix is a matrix 
having a size less than that of the current matrix. For 
example, a 32x32 Sampling matrix is obtained by perform 
ing upsampling on a reconstruction matrix of a 16x16 
matrix; and an 8x8 sampling matrix is obtained by perform 
ing downsampling on a reconstruction matrix of a 16x16 
matrix. 

In this embodiment, a manner in which coding prediction 
is performed on the matrix is not limited. 

Step 302: Obtain a first error based on a reconstruction 
matrix of a current matrix and the current matrix, and obtain 
a second error based on a sampling matrix and the current 
matrix, where the sampling matrix is obtained by perform 
ing sampling processing on a reconstruction matrix of a 
matrix that is coded in the coding order before the current 
matrix. 

After obtaining the reconstruction matrix of the current 
matrix and the sampling matrix obtained by performing 
sampling processing on the reconstruction matrix of the 
matrix that is coded in the coding order before the current 
matrix, the reconstruction matrix of the current matrix is 
compared with the current matrix itself to obtain the first 
error, and the sampling matrix is compared with the current 
matrix itself to obtain the second error. 
A process of comparing two matrices to obtain an error 

primarily refers to comparing element values of the two 
matrices at corresponding positions, obtaining a difference 
of element values at all positions, and then averaging the 
differences of the element values at all positions to obtain the 
error between the two matrices. 

Step 303: Compare the first error with the second error, 
determine whether the first error is less than or equal to the 
second error, and if a determining result is yes, perform step 
304; if the determining result is no, perform step 305. This 
step is intended to find one matrix having a smaller error 
with the current matrix itself. 

In an example where coding is performed in ascending 
order one by one on a 4x4 matrix, an 8x8 matrix, a 16x16 
matrix, and a 32x32 matrix, when the 8x8 matrix is being 
coded, the 8x8 matrix is a current matrix, the 4x4 matrix is 
a matrix that is coded before the 8x8 matrix, and a sampling 
matrix corresponding to the 8x8 matrix may be obtained by 
performing upsampling on a reconstruction matrix of the 
4x4 matrix. For example, assuming that a reconstruction 
matrix A of a 4x4 matrix is 0,1,2,3,4,5,6,7, a sampling 
matrix B of 8x8 matrix obtained through upsampling is 
0.0.2.2.4.4.5,5,6,6,7,7. A one-dimensional example is used 
in the description herein; however, the reconstruction matrix 
and the sampling matrix are actually two-dimensional. 

Step 304: Use the reconstruction matrix of the current 
matrix as a coding reconstruction matrix corresponding to 
the current matrix, and write a coding result corresponding 
to the current matrix into a bit stream. 

If the first error is less than or equal to the second error, 
the error obtained by comparing the reconstruction matrix of 
the current matrix with the current matrix is smaller, there 
fore the reconstruction matrix of the current matrix is used 
as the coding reconstruction matrix of the current matrix, 
and coded data corresponding to the current matrix is coded 
and then written into the bit stream. 

Step 305: Use the sampling matrix, obtained by perform 
ing sampling processing on the reconstruction matrix of the 
matrix that is coded in the coding order before the current 
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matrix, as a coding reconstruction matrix corresponding to 
the current matrix, and write a coding result corresponding 
to the current matrix into the bit stream. 

If the first error is greater than the second error, the error 
between the sampling matrix obtained by performing Sam 
pling processing on the reconstruction matrix of the matrix 
that is coded in the coding order before the current matrix 
and the current matrix is Smaller, therefore the sampling 
matrix obtained by performing sampling processing on the 
reconstruction matrix of the matrix that is coded in the 
coding order before the current matrix is used as the coding 
reconstruction matrix of the current matrix, and coded data 
corresponding to the current matrix is coded and then 
written into the bit stream. 
The current matrix refers to a matrix on which coding is 

being performed in the coding order. After all matrices in the 
matrix set are coded, the entire matrix set is coded. 
When each matrix is being coded, after the coding recon 

struction matrix of each matrix is obtained, coded data 
corresponding to each matrix may be coded and written into 
the bit stream. In addition, it is also allowed to obtain the 
coding reconstruction matrix of each matrix by performing 
coding first, and then code coded data of each matrix 
together and write the coded data into the bit stream. 

In this embodiment, coding prediction is performed on 
each matrix to be coded in a matrix set to obtain a recon 
struction matrix, which is then compared with a sampling 
matrix obtained by performing sampling processing on a 
reconstruction matrix of a matrix that is coded before; a 
matrix having a smaller error is used as a coding recon 
struction matrix of a current matrix; and then coding is 
performed on coded data of the current matrix. This may 
improve a coding compression ratio on one hand, and may 
further ensure coding accuracy on the other hand. 
One specific implementation manner of step 301 includes: 

performing coding processing on the matrices in the matrix 
set in ascending order of matrix sizes. When a matrix is 
being coded, the matrix is a current matrix. The performing 
coding processing on each matrix in the matrix set includes: 
performing coding prediction on a matrix in the matrix set; 
obtaining a reconstruction matrix of the matrix; and per 
forming upsampling on the reconstruction matrix of the 
matrix to obtain a sampling matrix, where a coding recon 
struction matrix of a minimum matrix is a reconstruction 
matrix of the minimum matrix. For example, performing 
coding on a matrix set including a 4x4 matrix, an 8x8 
matrix, a 16x16 matrix, and a 32x32 matrix refers to 
performing coding on the 4x4 matrix, the 8x8 matrix, the 
16x16 matrix, and the 32x32 matrix in ascending order one 
by one A minimum matrix is the 4x4 matrix. Because the 
minimum matrix has no corresponding sampling matrix, a 
reconstruction matrix of the minimum matrix is directly 
used as a coding reconstruction matrix of the minimum 
matrix. A sampling matrix corresponding to the 8x8 matrix 
is obtained by performing upsampling on the reconstruction 
matrix of the 4x4 matrix, and has a size of 8x8. A sampling 
matrix corresponding to the 16x16 matrix is obtained by 
performing upsampling on a reconstruction matrix of the 
8x8 matrix, and has a size of 16x16. A sampling matrix 
corresponding to the 32x32 matrix is obtained by perform 
ing upsampling on a reconstruction matrix of the 16x16 
matrix, and has a size of 32x32. 
Another specific implementation manner of step 301 

includes: performing coding processing on the matrices in 
the matrix set in descending order of matrix sizes. When a 
matrix is being coded, the matrix is a current matrix. The 
performing coding processing on each matrix in the matrix 
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set includes: performing coding prediction on a matrix in the 
matrix set to obtain a reconstruction matrix of the matrix, 
and performing downsampling on the reconstruction matrix 
of the matrix to obtain a sampling matrix. A coding recon 
struction matrix of a maximum matrix is a reconstruction 
matrix of the maximum matrix. For example, performing 
coding on a matrix set including a 4x4 matrix, an 8x8 
matrix, a 16x16 matrix, and a 32x32 matrix refers to 
performing coding on the 32x32 matrix, the 16x16 matrix, 
the 8x8 matrix, and the 4x4 matrix in descending order one 
by one. A maximum matrix is the 32x32 matrix. Because the 
maximum matrix has no corresponding sampling matrix, a 
reconstruction matrix of the maximum matrix is directly 
used as a coding reconstruction matrix of the maximum 
matrix. A sampling matrix corresponding to the 16x16 
matrix is obtained by performing downsampling on the 
reconstruction matrix of the 32x32 matrix, and has a size of 
16x16. A sampling matrix corresponding to the 8x8 matrix 
is obtained by performing downsampling on a reconstruc 
tion matrix of the 16x16 matrix, and has a size of 8x8. A 
sampling matrix corresponding to the 4x4 matrix is obtained 
by performing downsampling on a reconstruction matrix of 
the 8x8 matrix, and has a size of 4x4. The following 
describes a downsampling process using an example where 
downsampling is performed on an 8x8 reconstruction matrix 
to obtain a 4x4 sampling matrix. It is assumed that an 8x8 
reconstruction matrix A is 0,1,2,3,4,5,6,7, and a 4x4 Sam 
pling matrix B obtained through downsampling is 0.2.4.6. 
A one-dimensional example is used for description herein; 
however, the reconstruction matrix and the sampling matrix 
are actually two-dimensional. 

Further, this embodiment provides an implementation 
manner of performing coding prediction on a matrix to 
obtain a reconstruction matrix, including: dividing a matrix 
into layers according to a preset quantity of divided layers, 
and grouping matrix elements in the matrix into different 
layers; and then, performing, according to a determined 
layer number of a highest layer to be coded and in an order 
of layers one by one, coding processing on matrix elements 
at each layer to be coded, thereby forming a reconstruction 
matrix. 
A process of forming the reconstruction matrix is a 

process of obtaining a matrix element reconstruction value 
corresponding to each layer, which specifically includes: if 
a layer number of a current layer is less than or equal to the 
layer number of the highest layer to be coded, using an 
original matrix element value corresponding to the current 
layer as a matrix element reconstruction value correspond 
ing to the current layer; and if the layer number of the current 
layer is greater than the layer number of the highest layer to 
be coded, using a matrix element predicted value corre 
sponding to the current layer as the matrix element recon 
struction value corresponding to the current layer. 
The matrix element predicted value corresponding to the 

current layer is obtained by performing an interpolation 
calculation on a reconstruction value or a predicted value of 
a coded matrix element at a layer that is coded before the 
current layer and at the current layer of the matrix. 
The foregoing implementation manner of forming the 

reconstruction matrix implements reconstruction using a 
layer structure, and reference may be made to the description 
of the method for coding a matrix illustrated in FIG. 1A for 
a specific implementation manner A difference lies in that in 
this implementation manner, the matrix element reconstruc 
tion value corresponding to each layer is obtained instead of 
directly performing coding processing. 
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Based on the foregoing description, after the reconstruc 

tion matrix of the matrix that is being coded currently (that 
is, current) is obtained, it is determined whether the recon 
struction matrix is a coding reconstruction matrix of the 
current matrix by comparing the error between the recon 
struction matrix and the current matrix with the error 
between the sampling matrix and the current matrix, where 
the sampling matrix is obtained by performing sampling on 
the reconstruction matrix of the matrix that is coded before 
the current matrix. 

If it is determined that the reconstruction matrix of the 
current matrix is the coding reconstruction matrix corre 
sponding to the current matrix, that is, the first error is less 
than or equal to the second error, a process of writing the 
coding result corresponding to the current matrix into the bit 
stream includes: writing, into the bit stream, an indicator bit 
for indicating whether the current matrix uses a sampling 
matrix, where the indicator bit indicates that the current 
matrix uses no sampling matrix, writing, into the bit stream, 
residual data, which is obtained by performing a calculation 
on a matrix element reconstruction value corresponding to 
each layer having a layer number less than or equal to the 
layer number of the highest layer to be coded and a matrix 
element predicted value corresponding to each layer having 
the layer number less than or equal to the layer number of 
the highest layer to be coded in the current matrix, as 0 
coded data of each layer having the layer number less than 
or equal to the layer number of the highest layer to be coded; 
writing, into the bit stream, no coded data of each layer 
having a layer number greater than the layer number of the 
highest layer to be coded in the current matrix; and writing, 
into the bit stream, the layer number of the highest layer to 
be coded. The manner of coding the residual data and 
writing the coded residual data into the bit stream, or writing 
no coded data into the bit stream, greatly improves a 
compression ratio of the matrix and may reduce a bit rate 
occupied for transmitting the matrix. 

Further, in the foregoing process, coded data of a layer 
having a small layer number may be large, which is gener 
ally normal distribution with 0 as a mean value. Therefore, 
variable-length code coding may be performed on the coded 
data of the layer having the small layer number and the 
coded data after the variable-length code coding may be 
written into the bit stream. Coded data of a layer having a 
large layer number may be mostly 0; therefore, run-length 
coding is performed on the coded data of the layer having 
the large layer number and the coded data after the run 
length coding is written into the bit stream. In this embodi 
ment, a layer number threshold is set in advance for deter 
mining whether each layer having a layer number less than 
or equal to the layer number of the highest layer to be coded 
is a layer having a small layer number. If a layer among the 
layers having layer numbers less than or equal to the layer 
number of the highest layer to be coded is less than or equal 
to the set layer number threshold, the layer is a layer having 
a small layer number, therefore, variable-length code coding 
is performed on coded data of the layer and the coded data 
after the variable-length code coding is written into the bit 
stream; and if a layer among the layers having layer numbers 
less than or equal to the layer number of the highest layer to 
be coded is greater than the set layer number threshold, the 
layer is a layer having a large layer number, therefore, 
run-length coding is performed on coded data of the layer 
and the coded data after the run-length coding is written into 
the bit stream. 

Still further, in the foregoing process of writing the coding 
result corresponding to the current matrix into the bit stream, 
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it may be first determined whether the matrix is in sym 
metrical mode; and if the matrix is in symmetrical mode, it 
is determined to transmit a coding result corresponding only 
to a half of the matrix, and write, into the bit stream, an 
indicator bit for indicating whether the current matrix is a 
symmetrical matrix, where the indicator bit indicates that the 
current matrix is a symmetrical matrix. In this case, coding 
may be performed on each layer by performing coding only 
on a half of matrix elements at each layer, which further 
improves a compression ratio for the matrix, reduces a 
volume of the bit stream to be transmitted, and reduces a bit 
rate occupied for transmitting the matrix. 

If it is determined that the sampling matrix obtained by 
performing sampling on the reconstruction matrix of the 
matrix that is coded in the coding order before the current 
matrix is the coding reconstruction matrix corresponding to 
the current matrix, a process of writing the coding result 
corresponding to the current matrix into the bit stream 
includes: writing an indicator bit for indicating whether the 
current matrix uses a sampling matrix into the bit stream, 
where the indicator bit indicates that the current matrix uses 
a sampling matrix, and writing no coded data corresponding 
to the current matrix into the bit stream. Generally, the 
indicator bit is only one bit, and a data Volume is Small, 
which improves the compression ratio for the matrix and 
may also reduce the bit rate occupied for transmitting the 
matrix. 

Further, when HEVC block sizes are 4x4, 8x8, 16x16, 
and 32x32, intra-frame/inter-frame, and luma/chroma 
U/chroma V components, each frame of data corresponds to 
24 QMs that form one quantization matrix set (QM Set). 
When more block sizes are available, the quantization 
matrix set may have more QMs. By combining intra-frame 
and inter-frame with luma, chroma U, and chroma V respec 
tively, six micro matrix sets including 4x4, 8x8, 16x16, and 
32x32 may be obtained. That is, the quantization matrix set 
includes six micro matrix sets, where each micro matrix set 
includes four matrix sizes. 

Coding processing is performed on each micro matrix set 
using the coding method according to the foregoing embodi 
ment. For a set of different matrices, coding processing is 
performed first according to sizes of the matrices; for 
matrices having a same size, coding processing is performed 
in an order of intra-frame before inter-frame; and for a same 
intra-frame or inter-frame matrix, coding processing is per 
formed in an order of luma before chroma. In other words, 
the plurality of matrices in the quantization matrix set are 
processed in an order of matrix sizes, intra-frame before 
inter-frame, and luma before chroma one by one. 

For example, when coding processing is performed in 
descending order, coding processing is performed on an 
intra-frame 32x32 luma matrix first. Specifically, coding 
prediction is performed on the intra-frame 32x32 luma 
matrix to obtain a reconstruction matrix of the intra-frame 
32x32 luma matrix, where the reconstruction matrix is used 
as a coding reconstruction matrix of the intra-frame 32x32 
luma matrix; and then downsampling is performed on the 
reconstruction matrix of the intra-frame 32x32 luma matrix 
to obtain an intra-frame 16x16 luma sampling matrix. Then, 
coding processing is performed on an intra-frame 32x32 
chroma U matrix. Specifically, coding prediction is per 
formed on the intra-frame 32x32 chroma U matrix to obtain 
a reconstruction matrix of the intra-frame 32x32 chroma U 
matrix, where the reconstruction matrix is used as a coding 
reconstruction matrix of the intra-frame 32x32 chroma U 
matrix; and then downsampling is performed on the recon 
struction matrix of the intra-frame 32x32 chroma U matrix 
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to obtain an intra-frame 16x16 chroma U sampling matrix. 
Similarly, coding processing is performed on an intra-frame 
32x32 chroma V matrix. Then, coding processing is per 
formed on an inter-frame 32x32 luma matrix, 32x32 chroma 
U matrix, and 32x32 chroma V matrix one by one. 

Next, coding processing is performed on the intra-frame 
16x16 luma matrix. Specifically, coding prediction is per 
formed on the intra-frame 16x16 luma matrix to obtain a 
reconstruction matrix of the intra-frame 16x16 luma matrix; 
the reconstruction matrix and the intra-frame 16x16 luma 
sampling matrix obtained by performing downsampling on 
the reconstruction matrix of the intra-frame 32x32 luma 
matrix are respectively compared with the intra-frame 
16x16 luma matrix to obtain two errors; the two errors are 
compared and one matrix having a smaller error is used as 
a coding reconstruction matrix of the intra-frame 16x16 
luma matrix; and then downsampling is performed on the 
reconstruction matrix of the intra-frame 16x16 luma matrix 
to obtain an intra-frame 8x8 luma sampling matrix. Then, 
coding processing is performed on an intra-frame 16x16 
chroma U matrix, an intra-frame 16x16 chroma V matrix, an 
inter-frame 16x16 luma matrix, an inter-frame 16x16 
chroma U matrix, and an inter-frame 16x16 chroma V 
matrix one by one. 

Matrices in the quantization matrix are coded one by one 
in the foregoing manner until all the matrices are coded. 
When coding processing is performed in ascending order, 

coding processing is performed on an intra-frame 4x4 luma 
matrix first. Then, coding processing is performed on an 
intra-frame 4x4 chroma U matrix, an intra-frame 4x4 
chroma V matrix, an inter-frame 4x4 luma matrix, an 
inter-frame 4x4 chroma U matrix, and an inter-frame 4x4 
chroma V matrix one by one. 

Next, coding processing is performed on an intra-frame 
8x8 luma matrix, an intra-frame 8x8 chroma U matrix, an 
intra-frame 8x8 chroma V matrix, an inter-frame 8x8 luma 
matrix, an inter-frame 8x8 chroma U matrix, and an inter 
frame 8x8 chroma V matrix one by one. A sampling matrix 
corresponding to the intra-frame 8x8 luma matrix is 
obtained by performing upsampling on the reconstruction 
matrix of the intra-frame 4x4 luma matrix; a sampling 
matrix corresponding to the intra-frame 8x8 chroma U 
matrix is obtained by performing upsampling on the recon 
struction matrix of the intra-frame 4x4 chroma U matrix; a 
sampling matrix corresponding to the intra-frame 8x8 
chroma V matrix is obtained by performing upsampling on 
the reconstruction matrix of the intra-frame 4x4 chroma V 
matrix; a sampling matrix corresponding to the inter-frame 
8x8 luma matrix is obtained by performing upsampling on 
the reconstruction matrix of the inter-frame 4x4 luma 
matrix; a sampling matrix corresponding to the inter-frame 
8x8 chroma U matrix is obtained by performing upsampling 
on the reconstruction matrix of the inter-frame 4x4 chroma 
U matrix; and a sampling matrix corresponding to the 
inter-frame 8x8 chroma V matrix is obtained by performing 
upsampling on the reconstruction matrix of the inter-frame 
4x4 chroma V matrix. 

Next, coding processing is performed on an intra-frame 
16x16 luma matrix, an intra-frame 16x16 chroma U matrix, 
an intra-frame 16x16 chroma V matrix, an inter-frame 
16x16 luma matrix, an inter-frame 16x16 chroma U matrix, 
and an inter-frame 16x16 chroma V matrix one by one. 

Finally, coding processing is performed on an intra-frame 
32x32 luma matrix, an intra-frame 32x32 chroma U matrix, 
an intra-frame 32x32 chroma V matrix, an inter-frame 
32x32 luma matrix, an inter-frame 32x32 chroma U matrix, 
and an inter-frame 32x32 chroma V matrix one by one. 
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FIG. 4 is a flowchart of a method for decoding a matrix 
according to an embodiment of the present disclosure. As 
shown in FIG. 4, the method according to this embodiment 
includes the following: 

Step 401: Determine a decoding order corresponding to a 5 
matrix set and a corresponding sampling method. 
When decoding a matrix set including a plurality of 

matrices, a decoding end needs to determine an order first 
for decoding the plurality of matrices in the matrix set, for 
example, an ascending order of matrix sizes or a descending 
order of matrix sizes. Moreover, the decoding end further 
needs to determine a sampling method corresponding to the 
decoding order. For example, if decoding is performed in 
ascending order of matrix sizes, the sampling method is 
upsampling; and if decoding is performed in descending 15 
order of matrix sizes, the sampling method is downsam 
pling. 

The decoding end may agree with a coding end in advance 
upon a coding and decoding order for coding and decoding 
a matrix set and a corresponding sampling method. 

In addition, if the coding end uses an indicator bit to 
indicate a coding order in use and a corresponding sampling 
method, writes the indicator bit into a bit stream, and sends 
the bit stream to the decoding end, the decoding end may 
decode the bit stream to obtain an indicator bit for indicating 
a decoding order and the corresponding sampling method, 
thereby determining the decoding order that needs to be used 
and the corresponding sampling method. For example, when 
an indicator bit 1 is obtained through the decoding, decoding 
is to be performed in ascending order of matrix sizes and an 
upsampling method is to be used; and when an indicator bit 
0 is obtained through the decoding, decoding is to be 
performed in descending order of matrix sizes and a down 
sampling method is to be used. 

Step 402: Decode a bit stream to obtain an indicator bit for 
indicating whether a current matrix uses a sampling matrix. 

Step 403: Determine whether the indicator bit indicates 
that the current matrix uses a sampling matrix; if a deter 
mining result is yes, perform step 404; and if the determin 
ing result is no, perform step 405. 
The decoding end may determine, according to a value of 

the indicator bit obtained through the decoding, whether the 
current matrix uses a sampling matrix. For example, an 
indicator bit 1 indicates that the current matrix uses a 
sampling matrix as a decoding reconstruction matrix of the 45 
current matrix; and an indicator bit 0 indicates that the 
current matrix uses no sampling matrix as the decoding 
reconstruction matrix of the current matrix. 

Step 404: Use a sampling matrix obtained by performing 
sampling processing on a decoding reconstruction matrix of 50 
a matrix that is decoded in the decoding order before the 
current matrix as a decoding reconstruction matrix of the 
current matrix, and perform step 406. 
When the current matrix uses a sampling matrix, the 

decoding end performs sampling processing on the decoding 55 
reconstruction matrix of the matrix that is decoded in the 
decoding order before the current matrix to obtain the 
sampling matrix, and then uses the obtained sampling matrix 
as the decoding reconstruction matrix of the current matrix. 
For example, when decoding is performed in ascending 60 
order of matrix sizes, the decoding end may perform upsam 
pling on a decoding reconstruction matrix of a decoded 4x4 
matrix to obtain a sampling matrix, and then use the 
obtained sampling matrix as a decoding reconstruction 
matrix of an 8x8 matrix, which, however, is not limited to 65 
using a matrix that is decoded before the current matrix and 
is adjacent to the current matrix. 
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Step 405: Directly decode the bit stream to obtain a 

decoding reconstruction matrix of the current matrix, and 
perform step 406. 
When the current matrix uses no sampling matrix, the 

decoding end decodes the bit stream in the decoding order 
to obtain coded data of the current matrix, and obtains the 
decoding reconstruction matrix of the current matrix accord 
ing to the coded data obtained through the decoding. 
When the current matrix is coded by the coding end using 

a layer structure, a process for the decoding end to decode 
the bit stream to obtain the decoding reconstruction matrix 
of the current matrix is: decoding, by the decoding end, the 
bit stream to obtain a layer number of a highest layer that is 
coded of the current matrix, and decoding bit stream data 
corresponding to the current matrix to obtain coded data of 
each layer having a layer number less than or equal to the 
layer number of the highest layer that is coded, in the current 
matrix; then, obtaining, according to the layer number of the 
highest layer that is coded, which is obtained through the 
decoding, and the coded data of each layer having the layer 
number less than or equal to the layer number of the highest 
layer to be coded, a matrix element reconstruction value 
corresponding to each layer having the layer number less 
than or equal to the layer number of the highest layer that is 
coded, in the current matrix, in an order of layers (that is, 
decoding a low layer before decoding a high layer) one by 
one; next, obtaining, by the decoding end by performing an 
interpolation calculation on the matrix element reconstruc 
tion value corresponding to the layer having the layer 
number less than or equal to the layer number of the highest 
layer that is coded in the current matrix, a matrix element 
reconstruction value corresponding to each layer having a 
layer number greater than the layer number of the highest 
layer that is coded in the current matrix. An interpolation 
method in use and an interpolation order correspond to the 
coding process in the coding end. For example, the inter 
polation method may be a uniform interpolation method or 
a weighted interpolation method; and the interpolation order 
may be horizontal before vertical, or vertical before hori 
Zontal. 

After the matrix element reconstruction value correspond 
ing to each layer in the current matrix is obtained, a decoding 
reconstruction matrix of the current matrix is obtained. 

In the foregoing process, a process for the decoding end 
to decode the bit stream to obtain the coded data of each 
layer having the layer number less than or equal to the layer 
number of the highest layer that is coded, in the current 
matrix includes: performing, if the layer number of each 
layer having the layer number less than or equal to the layer 
number of the highest layer that is coded is less than or equal 
to a set layer number threshold, variable-length decoding on 
the bit stream corresponding to each layer having the layer 
number less than or equal to the layer number of the highest 
layer that is coded, thereby obtaining the coded data of each 
layer having the layer number less than or equal to the layer 
number of the highest layer that is coded; and performing, 
if the layer number is greater than the layer number thresh 
old, run-length decoding on the bit stream corresponding to 
each layer having the layer number less than or equal to the 
layer number of the highest layer that is coded, thereby 
obtaining the coded data of each layer having the layer 
number less than or equal to the layer number of the highest 
layer that is coded. The decoding process corresponds to the 
coding end. 

Step 406: Continue the decoding processing on the bit 
stream in the decoding order, and Switch to perform step 
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402, thereby decoding the bit stream to obtain all decoding 
reconstruction matrices of all matrices in the matrix set one 
by one. 

The method for decoding a matrix according to this 
embodiment corresponds to the method for coding a matrix 
illustrated in FIG. 3. Firstly, a decoding order and a corre 
sponding sampling method are determined, and an indicator 
bit is obtained by decoding a bit stream; and then a manner 
of obtaining a decoding reconstruction matrix of each matrix 
in a matrix set is determined, where when the indicator bit 
indicates that a current matrix uses a sampling matrix, no 
coded data of the current matrix exists in the bit stream, 
which improves a ratio for a coding end to compress the 
matrix and reduces a bit rate occupied for transmitting the 
matrix. 

FIG. 5A is a schematic structural diagram of an apparatus 
for coding a matrix according to an embodiment of the 
present disclosure. As shown in FIG. 5A, the apparatus 
according to this embodiment includes a layer-dividing 
module 51, a coding and processing module 52, and a first 
coding and writing module 53. 
The layer-dividing module 51 is configured to divide a 

matrix into layers according to a preset quantity of divided 
layers, and group matrix elements into different layers. 
The coding and processing module 52 is connected to the 

layer-dividing module 51, and is configured to perform, 
according to a determined layer number of a highest layer to 
be coded and in an order of layers one by one, coding 
processing on matrix elements at each layer to be coded. A 
layer on which coding is being performed is referred to as a 
current layer. If a layer number of the current layer is less 
than or equal to the layer number of the highest layer to be 
coded, the coding and processing module 52 obtains residual 
data by performing a calculation according to an original 
matrix element value corresponding to the current layer and 
a matrix element predicted value corresponding to the 
current layer, and writes the residual data as coded data of 
the current layer into a bit stream. If the layer number of the 
current layer is greater than the layer number of the highest 
layer to be coded, the coding and processing module 52 
writes no coded data of the current layer into the bit stream. 
The matrix element predicted value corresponding to the 
current layer is obtained by performing an interpolation 
calculation on a matrix element reconstruction value or a 
matrix element predicted value of a coded matrix element at 
a layer that is coded before the current layer and at the 
current layer of the matrix. 
The first coding and writing module 53 is configured to 

code the layer number of the highest layer to be coded and 
write the coded layer number into the bit stream. 

Functional modules of the apparatus for coding a matrix 
according to this embodiment may be configured to imple 
ment a procedure of the method for coding a matrix illus 
trated in FIG. 1A. A specific operating principle thereof is 
not described again, and reference may be made to the 
description of the method embodiment for details. 

In this embodiment, the matrix that is coded by the 
apparatus for coding a matrix may be any one or a combi 
nation of a QM, a scaling matrix, a coefficient weighting 
matrix, a transform-domain matrix after the QM is trans 
formed, a transform-domain matrix after the scaling matrix 
is transformed, a transform-domain matrix after the coeffi 
cient weighting matrix is transformed, a prediction residual 
data matrix after coding prediction is performed on the QM, 
a prediction residual matrix after coding prediction is per 
formed on the scaling matrix, or a prediction residual matrix 
after coding prediction is performed on the system weight 
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ing matrix. The transform may be Z-transform, DCT trans 
form, DFT transform, or the like. The coding prediction 
refers to coding a QM, a scaling matrix, a coefficient 
weighting matrix, or the like, and then obtaining a residual 
between the matrix after coding and the matrix before 
coding (that is, an original matrix on which no coding is 
performed). A coding method, for example, DPCM, for 
performing the coding prediction, is not limited. 
The apparatus for coding a matrix according to this 

embodiment divides a matrix to be coded into layers, and 
according to a determined layer number of a highest layer to 
be coded, obtains residual data as coded data and writes the 
coded data into a bit stream or writes no coded data into a 
bit stream, which implements layered coding and transmis 
sion of the matrix, improves a compression ratio of the 
matrix, and reduces a bit rate occupied for transmitting the 
matrix. 

FIG. 5B is a schematic structural diagram of an apparatus 
for coding a matrix according to another embodiment of the 
present disclosure. This embodiment is implemented based 
on the embodiment illustrated in FIG. 5A. As shown in FIG. 
5B, the apparatus for coding a matrix according to this 
embodiment further includes a second coding and writing 
module 54. 
The second coding and writing module 54 is configured to 

code a preset quantity of divided layers and a dividing 
method for dividing a matrix into layers, and write the coded 
preset quantity and the coded dividing method into the bit 
stream, or the second coding and writing module 54 is 
configured to code a dividing method for dividing a matrix 
into layers and write the coded dividing method into the bit 
stream. The dividing method is a grouping method for 
grouping matrix elements of the matrix into different layers. 

In this embodiment, the coding and processing module 52 
is specifically configured to perform, according to a deter 
mined layer number of a highest layer to be coded, layered 
coding on the matrix elements in a manner of coding a low 
layer before coding a high layer. 
The coding and processing module 52 is specifically 

configured to obtain a matrix element predicted value cor 
responding to a current layer by performing a uniform 
interpolation calculation or a weighted interpolation calcu 
lation on a matrix element reconstruction value or a matrix 
element predicted value of a coded matrix element at a layer 
that is coded before the current layer and at the current layer 
of the matrix. 

In addition, the coding and processing module 52 is 
further specifically configured to obtain the matrix element 
predicted value corresponding to the current layer by per 
forming, in an order of performing interpolation horizontally 
before vertically or in an order of performing interpolation 
vertically before horizontally, an interpolation calculation on 
the matrix element reconstruction value or the matrix ele 
ment predicted value of the coded matrix element at the 
layer that is coded before the current layer and at the current 
layer of the matrix. 

Further, the coding and processing module 52 is specifi 
cally configured to perform, when a layer number of the 
current layer is less than or equal to a set layer number 
threshold, variable-length code coding on coded data of the 
current layer and write the coded data after the variable 
length code coding into the bit stream, and perform, when 
the layer number of the current layer is greater than the layer 
number threshold, run-length coding on the coded data of 
the current layer and write the coded data after the variable 
length code coding into the bit stream. 
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For a specific working procedure of the coding and 
processing module 52, reference may be made to the cor 
responding description in the method embodiment illus 
trated in FIG. 1A, which is not described herein again. 

The apparatus for coding a matrix according to this 
embodiment writes, using the second coding and writing 
module, a quantity of divided layers and/or a dividing 
method into the bit stream, so as to provide a decoding end 
with information required for performing decoding, which 
improves flexibility for dividing a matrix. 

FIG. 6A is a schematic structural diagram of an apparatus 
for decoding a matrix according to an embodiment of the 
present disclosure. As shown in FIG. 6A, the apparatus 
according to this embodiment includes a layer quantity 
decoding module 61, a first reconstructing module 62, and a 
second reconstructing module 63. 
The layer quantity decoding module 61 is configured to 

decode a bit stream to obtain a layer number of a highest 
layer that is coded of a matrix, where the layer number of the 
highest layer that is coded is a number of a coded layer, 
which is determined and written into the bit stream by the 
coding end. 
The first reconstructing module 62 is connected to the 

layer quantity decoding module 61, and is configured to 
obtain, according to the layer number of the highest layer 
that is coded and coded data of each layer in the matrix, 
which has a layer number less than or equal to the layer 
number of the highest layer that is coded, where the coded 
data is obtained by decoding the bit stream, a matrix element 
reconstruction value corresponding to each layer having the 
layer number less than or equal to the layer number of the 
highest layer that is coded in an order of layers one by one. 

The second reconstructing module 63 is connected to the 
first reconstructing module 62, and is configured to obtain, 
by performing a calculation on the matrix element recon 
struction value corresponding to the layer having the layer 
number less than or equal to the layer number of the highest 
layer that is coded, a matrix element reconstruction value 
corresponding to each layer having a layer number greater 
than the layer number of the highest layer that is coded. 

Functional modules of the apparatus for decoding a 
matrix according to this embodiment may be configured to 
implement a procedure of the method for decoding a matrix 
illustrated in FIG. 2. A specific operating principle thereof is 
not described again, and reference may be made to the 
description of the method embodiment for details. 

In this embodiment, the matrix that is decoded by the 
apparatus for decoding a matrix may be any one or a 
combination of a QM, a scaling matrix, a coefficient weight 
ing matrix, a transform-domain matrix after the QM is 
transformed, a transform-domain matrix after the scaling 
matrix is transformed, a transform-domain matrix after the 
coefficient weighting matrix is transformed, a prediction 
residual matrix after coding prediction is performed on the 
QM, a prediction residual matrix after coding prediction is 
performed on the scaling matrix, or a prediction residual 
matrix after coding prediction is performed on the system 
weighting matrix. The transform may be Z-transform, DCT 
transform, DFT transform, or the like. The coding prediction 
refers to coding a QM, a Scaling matrix, a coefficient 
weighting matrix, or the like, and then obtaining a residual 
between the matrix after coding and the matrix before 
coding (that is, an original matrix on which no coding is 
performed). A coding method, for example, DPCM, for 
performing the coding prediction, is not limited. 
The apparatus for decoding a matrix according to this 

embodiment operates in cooperation with the apparatus for 
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coding a matrix illustrated in FIG.5A; after obtaining a layer 
number of a highest layer that is coded from a bit stream, 
decodes, according to the layer number of the highest layer 
that is coded and coded data of each layer having a layer 
number less than or equal to the layer number of the highest 
layer that is coded, where the coded data is obtained by 
decoding the bit stream, the bit stream to obtain a matrix 
element reconstruction value corresponding to each layer 
one by one, thereby implementing reconstruction of the 
matrix. The apparatus for coding a matrix is allowed to code 
a matrix using a layer structure, which improves a compres 
sion ratio of the matrix and reduces a bit rate occupied for 
transmitting the matrix. 

FIG. 6B is a schematic structural diagram of an apparatus 
for decoding a matrix according to another embodiment of 
the present disclosure. This embodiment is implemented 
based on the embodiment illustrated in FIG. 6A. As shown 
in FIG. 6B, the apparatus according to this embodiment 
further includes a division-information-decoding module 
64. 
The division-information-decoding module 64 is config 

ured to decode a bit stream to obtain a quantity of divided 
layers of a matrix and a corresponding dividing method, and 
provide a first reconstructing module 62 and a second 
reconstructing module 63 with the obtained quantity and the 
obtained corresponding dividing method; or the division 
information-decoding module 64 is configured to decode a 
bit stream to obtain a dividing method, and provide a first 
reconstructing module 62 and a second reconstructing mod 
ule 63 with the obtained dividing method; or the division 
information-decoding module 64 is configured to decode a 
bit stream to obtain a quantity of divided layers, and provide 
a first reconstructing module 62 and a second reconstructing 
module 63 with the obtained quantity. The dividing method 
is a grouping method for grouping matrix elements of the 
matrix into different layers. 

Further, the second reconstructing module 63 according to 
this embodiment is specifically configured to obtain, by 
performing a uniform interpolation calculation or a weighted 
interpolation calculation on a matrix element reconstruction 
value corresponding to a layer having a layer number less 
than or equal to a layer number of a highest layer that is 
coded, a matrix element reconstruction value corresponding 
to each layer having a layer number greater than the layer 
number of the highest layer that is coded. 
The second reconstructing module 63 according to this 

embodiment is further specifically configured to obtain, by 
performing the calculation on the matrix element reconstruc 
tion value corresponding to the layer having the layer 
number less than or equal to the layer number of the highest 
layer that is coded in an order of performing interpolation 
horizontally before vertically or in an order of performing 
interpolation vertically before horizontally, the matrix ele 
ment reconstruction value corresponding to each layer hav 
ing the layer number greater than the layer number of the 
highest layer that is coded. 
The first reconstructing module 62 is specifically config 

ured to perform, when a layer number of a current layer on 
which decoding is being performed is less than or equal to 
a set layer number threshold, variable-length decoding on a 
bit stream corresponding to the current layer to obtain coded 
data of the current layer, and perform, when the layer 
number of the current layer on which decoding is being 
performed is greater than the layer number threshold, run 
length decoding on the bit stream corresponding to the 
current layer to obtain the coded data of the current layer, 
and then obtain, according to the layer number of the highest 
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layer that is coded and coded data of each layer in the matrix, 
which has a layer number less than or equal to the layer 
number of the highest layer that is coded, where the coded 
data is obtained by decoding the bit stream, a matrix element 
reconstruction value corresponding to each layer having the 
layer number less than or equal to the layer number of the 
highest layer that is coded in an order of layers one by one. 

For a specific operating principle of the foregoing func 
tional modules, reference may be made to a corresponding 
procedure in the method illustrated in FIG. 2, which is not 
described repeatedly herein. 
The apparatus for decoding a matrix according to this 

embodiment operates in cooperation with the apparatus for 
coding a matrix illustrated in FIG. 5A or FIG. 5B; after 
obtaining a layer number of a highest layer that is coded 
from a bit stream, the apparatus for decoding a matrix 
decodes the bit stream to obtain a matrix element recon 
struction value corresponding to each layer one by one 
according to the layer number of the highest layer that is 
coded and coded data of each layer having the layer number 
less than or equal to the layer number of the highest layer 
that is coded, where the coded data is obtained by decoding 
the bit stream, thereby implementing reconstruction of the 
matrix. The apparatus for coding a matrix is allowed to code 
a matrix using a layer structure, which improves a compres 
sion ratio of the matrix and reduces a bit rate occupied for 
transmitting the matrix. 

FIG. 7A is a schematic structural diagram of an apparatus 
for coding a matrix according to still another embodiment of 
the present disclosure. As shown in FIG. 7A, the apparatus 
according to this embodiment includes a predicting and 
coding module 71, an error obtaining module 72, a first 
coding and reconstructing module 73, and a second coding 
and reconstructing module 74. 
The predicting and coding module 71 is configured to 

perform, according to a size of a matrix in a matrix set and 
in a coding order, coding on the matrix in the matrix set one 
by one to obtain a reconstruction matrix of the matrix, and 
perform corresponding sampling processing on the recon 
struction matrix of the matrix to obtain a sampling matrix. 
The error obtaining module 72 is connected to the pre 

dicting and coding module 71, and is configured to obtain a 
first error based on a reconstruction matrix of a current 
matrix and the current matrix, and obtain a second error 
based on a sampling matrix and the current matrix, where 
the sampling matrix is obtained by performing sampling 
processing on a reconstruction matrix of a matrix that is 
coded in the coding order before the current matrix. 
The first coding and reconstructing module 73 is con 

nected to the error obtaining module 72, and is configured to 
use, if the first error obtained by the error obtaining module 
72 is less than or equal to the second error, the reconstruction 
matrix of the current matrix as a coding reconstruction 
matrix of the current matrix, and write a coding result 
corresponding to the current matrix into a bit stream. 
The second coding and reconstructing module 74 is 

connected to the error obtaining module 72, and is config 
ured to use, if the first error obtained by the error obtaining 
module 72 is greater than the second error, the sampling 
matrix, obtained by performing sampling processing on the 
reconstruction matrix of the matrix that is coded in the 
coding order before the current matrix, as the coding recon 
struction matrix corresponding to the current matrix, and 
write the coding result corresponding to the current matrix 
into the bit stream. 

Functional modules of the apparatus for coding a matrix 
according to this embodiment may be configured to imple 
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ment a procedure of the method for coding a matrix illus 
trated in FIG. 3. A specific operating principle thereof is not 
described again, and reference may be made to the descrip 
tion of the method embodiment for details. 
The apparatus for coding a matrix according to this 

embodiment performs coding prediction on each matrix in a 
matrix set in a coding order one by one according to a matrix 
size to obtain a reconstruction matrix: performs sampling 
processing on the reconstruction matrix to obtain a sampling 
matrix; and selects a matrix having a smaller error as a 
coding reconstruction matrix of a current matrix from a 
reconstruction matrix of a matrix on which coding is being 
performed and a sampling matrix obtained by performing 
sampling on a reconstruction matrix of a matrix that is coded 
before, and writes a coding result of the current matrix into 
a bit stream, which implements coding on each matrix in the 
matrix set, improves a compression ratio of each matrix, and 
reduces a bit rate occupied for transmitting the matrix. 

FIG. 7B is a schematic structural diagram of an apparatus 
for coding a matrix according to yet another embodiment of 
the present disclosure. This embodiment is implemented 
based on the embodiment illustrated in FIG. 7A. As shown 
in FIG. 7B, the apparatus according to this embodiment 
further includes an indicator coding module 75. 
The indicator coding module 75 is configured to write an 

indicator bit for indicating a coding order and a sampling 
method in use into a bit stream, and provide a predicting and 
coding module 71 with the bit stream. The indicator bit is 
used to indicate whether the coding order is coding a 
plurality of matrices in descending order or in ascending 
order of matrix sizes one by one, and may further indicate 
that a sampling method in use is a downsampling method 
when the coding is performed in descending order of matrix 
sizes, and that the sampling method is an upsampling 
method when the coding is performed in ascending order of 
matrix sizes. 

Further, the predicting and processing module 71 accord 
ing to this embodiment is specifically configured to perform, 
in ascending order of matrix sizes, coding prediction on a 
matrix in the matrix set to obtain a reconstruction matrix of 
the matrix, and perform upsampling on the reconstruction 
matrix of the matrix to obtain a sampling matrix, where a 
coding reconstruction matrix of a minimum matrix is a 
reconstruction matrix of the minimum matrix, or 

the predicting and coding module 71 is specifically con 
figured to perform, in descending order of matrix sizes, 
coding prediction on a matrix in the matrix set to obtain a 
reconstruction matrix of the matrix, and perform downsam 
pling on the reconstruction matrix of the matrix to obtain a 
sampling matrix, where a coding reconstruction matrix of a 
maximum matrix is a reconstruction matrix of the maximum 
matrix. 

Further, the predicting and coding module 71 according to 
this embodiment is specifically configured to divide the 
matrix into layers according to a preset quantity of divided 
layers, group matrix elements in the matrix into different 
layers, and perform, according to a determined layer number 
of a highest layer to be coded and in an order of layers one 
by one, coding processing on the matrix elements at each 
layer to be coded; if a layer number of a current layer is less 
than or equal to the layer number of the highest layer to be 
coded, use an original matrix element value corresponding 
to the current layer as a matrix element reconstruction value 
corresponding to the current layer, and if the layer number 
of the current layer is greater than the layer number of the 
highest layer to be coded, use a matrix element predicted 
value corresponding to the current layer as a matrix element 
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reconstruction value corresponding to the current layer, 
thereby implementing coding prediction on the matrix to 
obtain the reconstruction matrix of the matrix. 
The matrix element predicted value corresponding to the 

current layer is obtained by performing an interpolation 
calculation on a matrix element predicted value correspond 
ing to a layer that is coded before the current layer. 

Based on the foregoing description, the first coding and 
reconstructing module 73 according to this embodiment is 
specifically configured to write, into the bit stream, an 
indicator bit for indicating whether the current matrix uses 
a sampling matrix, where the indicator bit indicates that the 
current matrix uses no sampling matrix; write, into the bit 
stream, residual data, which is obtained by performing a 
calculation on a matrix element reconstruction value corre 
sponding to each layer having a layer number less than or 
equal to the layer number of the highest layer to be coded 
and a matrix element predicted value corresponding to each 
layer having the layer number less than or equal to the layer 
number of the highest layer to be coded in the current matrix, 
as coded data of each layer having the layer number less than 
or equal to the layer number of the highest layer to be coded; 
write, into the bit stream, no coded data of each layer having 
a layer number greater than the layer number of the highest 
layer to be coded in the current matrix; and write, into the 
bit stream, the layer number of the highest layer to be coded. 

Still further, the first coding and reconstructing module 73 
is further specifically configured to perform, when the layer 
number of each layer having a layer number less than or 
equal to the layer number of the highest layer to be coded is 
less than or equal to a set layer number threshold, variable 
length code coding on the coded data of each layer having 
the layer number less than or equal to the layer number of 
the highest layer to be coded and write the coded data after 
the variable-length code coding into the bit stream, and 
perform, when the layer number of each layer having the 
layer number less than or equal to the layer number of the 
highest layer to be coded is greater than the layer number 
threshold, run-length coding on the coded data of each layer 
having the layer number less than or equal to the layer 
number of the highest layer to be coded and write the coded 
data after the run-length coding into the bit stream. 

Further, the second coding and reconstructing module 74 
is specifically configured to write, into the bit stream, an 
indicator bit for indicating whether the current matrix uses 
a sampling matrix, where the indicator bit indicates that the 
current matrix uses a sampling matrix, and write, into the bit 
stream, no coded data corresponding to the current matrix. 

For a specific operating principle of the foregoing func 
tional modules, reference may be made to the corresponding 
description in the embodiment illustrated in FIG. 3, which is 
not described herein again. 
The apparatus for coding a matrix according to this 

embodiment writes only an indicator bit instead of coded 
data into a bit stream when a sampling matrix is used, and 
writes residual data between an original matrix element 
value and a matrix element predicted value into the bit 
stream when no sampling matrix is used, which improves a 
compression ratio of the matrix, reduces a bit rate occupied 
for transmitting the matrix, and further reduces a bit rate 
occupied for transmitting an entire matrix set. 

FIG. 8 is a schematic structural diagram of an apparatus 
for decoding a matrix according to still yet another embodi 
ment of the present disclosure. As sown in FIG. 8, the 
apparatus for decoding a matrix according to this embodi 
ment includes a determining module 81, an indicator decod 
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ing module 82, a first decoding and reconstructing module 
83, a second decoding and reconstructing module 84, and a 
triggering module 85. 
The determining module 81 is configured to determine a 

decoding order corresponding to a matrix set and a corre 
sponding sampling method. 
The indicator decoding module 82 is configured to decode 

a bit stream to obtain an indicator bit for indicating whether 
a current matrix uses a sampling matrix. 
The first decoding and reconstructing module 83 is con 

nected to the determining module 81 and the indicator 
decoding module 82, and is configured to use, if the indi 
cator bit indicates that the current matrix uses a sampling 
matrix, a sampling matrix, which is obtained by performing 
sampling processing on a decoding reconstruction matrix of 
a matrix decoded in the decoding order before the current 
matrix, as a decoding reconstruction matrix of the current 
matrix. 
The second decoding and reconstructing module 84 is 

connected to the indicator decoding module 82, and is 
configured to directly decode the bit stream to obtain the 
decoding reconstruction matrix of the current matrix if the 
indicator bit indicates that the current matrix uses no Sam 
pling matrix. 
The triggering module 85 is connected to the indicator 

decoding module 82, the first decoding and reconstructing 
module 83, and the second decoding and reconstructing 
module 84, and is configured to trigger the indicator decod 
ing module 82, the first decoding and reconstructing module 
83, and the second decoding and reconstructing module 84. 
thereby obtaining through decoding, all decoding recon 
struction matrices of all matrices in the matrix set in the 
decoding order one by one. 

Functional modules of the apparatus for decoding a 
matrix according to this embodiment may be configured to 
implement a procedure of the method for decoding a matrix 
illustrated in FIG. 4. A specific operating principle thereof is 
not described again, and reference may be made to the 
description of the method embodiment for details. 

Further, the determining module 81 according to this 
embodiment is specifically configured to agree upon the 
decoding order and the corresponding sampling method in 
advance, or is specifically configured to decode the bit 
stream to obtain an indicator bit for indicating the decoding 
order and the corresponding sampling method, thereby 
determining the decoding order and the corresponding Sam 
pling method for decoding the matrix set. 
The second decoding and reconstructing module 84 

according to this embodiment is specifically configured to 
decode, in the decoding order, the bit stream to obtain a layer 
number of a highest layer that is coded of the current matrix, 
obtain, in an order of layers one by one and according to the 
layer number of the highest layer that is coded and coded 
data of each layer in the current matrix, which has a layer 
number less than or equal to the layer number of the highest 
layer that is coded, where the coded data is obtained by 
decoding the bit stream, a matrix element reconstruction 
value corresponding to each layer having the layer number 
less than or equal to the coded data; and then obtain, by 
performing a calculation on the matrix element reconstruc 
tion value corresponding to the layer having the layer 
number less than or equal to the layer number of the highest 
layer that is coded in the current matrix, a matrix element 
reconstruction value corresponding to each layer having a 
layer number greater than the layer number of the highest 
layer that is coded in the current matrix. 
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More specifically, the second decoding and reconstructing 
module 84 is configured to perform, if the layer number of 
each layer having the layer number less than or equal to the 
layer number of the highest layer that is coded is less than 
or equal to a set layer number threshold, variable-length 
decoding on a bit stream corresponding to each layer having 
the layer number less than or equal to the layer number of 
the highest layer that is coded, thereby obtaining coded data 
of each layer having the layer number less than or equal to 
the layer number of the highest layer that is coded; and 
perform, if the layer number is greater than the layer number 
threshold, run-length decoding on the bit stream correspond 
ing to each layer having the layer number less than or equal 
to the layer number of the highest layer that is coded, thereby 
obtaining the coded data of each layer having the layer 
number less than or equal to the layer number of the highest 
layer that is coded. 
The foregoing functional modules may be specifically 

configured to perform a corresponding procedure in the 
method for decoding a matrix illustrated in FIG. 4, where a 
specific operating principle thereof is not described herein 
again. 
The apparatus for decoding a matrix according to this 

embodiment couples with the apparatus for coding a matrix 
illustrated in FIG. 7A. Firstly, a decoding order and a 
corresponding sampling method are determined, and an 
indicator bit is obtained by decoding a bit stream; and then 
a manner of obtaining a decoding reconstruction matrix of 
each matrix in a matrix set is determined, where when the 
indicator bit indicates that a current matrix uses a sampling 
matrix, no coded data of the current matrix exists in the bit 
stream, which improves a ratio for an apparatus for coding 
a matrix to compress the matrix and reduces a bit rate 
occupied for transmitting the matrix. 

Persons of ordinary skill in the art may understand that all 
or a part of the steps of the method embodiments may be 
implemented by a program instructing relevant hardware. 
The program may be stored in a computer readable storage 
medium. When the program runs, the steps of the method 
embodiments are performed. The foregoing storage medium 
includes: any medium that can store program code. Such as 
a ROM, a RAM, a magnetic disk, or an optical disc. 

Finally, it should be noted that the foregoing embodiments 
are merely intended for describing the technical solutions of 
the present disclosure other than limiting the present disclo 
sure. Although the present disclosure is described in detail 
with reference to the foregoing embodiments, persons of 
ordinary skill in the art should understand that they may still 
make modifications to the technical Solutions described in 
the foregoing embodiments or make equivalent replace 
ments to some technical features thereof, without departing 
from the scope of the technical solutions of the embodiments 
of the present disclosure. 
What is claimed is: 
1. A method for coding a matrix for video signal, the 

method comprising: 
dividing a matrix into layers according to a preset quantity 

of divided layers, and grouping matrix elements into 
different layers; 

performing, according to a determined layer number of a 
highest layer to be coded and in an order of layers one 
by one, coding processing on matrix elements at each 
layer to be coded; 

obtaining a matrix element predicted value corresponding 
to a current layer by performing an interpolation cal 
culation on a matrix element reconstruction value or a 
matrix element predicted value of a coded matrix 
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element at a layer that is coded before a current layer 
and at the current layer of the matrix: 

if a layer number of the current layer is less than or equal 
to the layer number of the highest layer to be coded, 
writing residual data, which is obtained by performing 
a calculation according to an original matrix element 
value corresponding to the current layer and the matrix 
element predicted value corresponding to the current 
layer, as coded data of the current layer into a bit 
stream; and 

if the layer number of the current layer is greater than the 
layer number of the highest layer to be coded, writing 
no coded data of the current layer into the bit stream; 

and 
coding and writing, into the bit stream, the layer number 

of the highest layer to be coded. 
2. The method for coding a matrix according to claim 1, 

wherein the obtaining the matrix element predicted value 
corresponding to the current layer by performing an inter 
polation calculation on a matrix element reconstruction 
value or a matrix element predicted value of a coded matrix 
element at a layer that is coded before the current layer and 
at the current layer of the matrix comprises: 

obtaining the matrix element predicted value correspond 
ing to the current layer by performing a uniform 
interpolation calculation or a weighted interpolation 
calculation on the matrix element reconstruction value 
or the matrix element predicted value of the coded 
matrix element at the layer that is coded before the 
current layer and at the current layer of the matrix. 

3. The method for coding a matrix according to claim 1, 
wherein the obtaining the matrix element predicted value 
corresponding to the current layer by performing an inter 
polation calculation on a matrix element reconstruction 
value or a matrix element predicted value of a coded matrix 
element at a layer that is coded before the current layer and 
at the current layer of the matrix comprises: 

obtaining the matrix element predicted value correspond 
ing to the current layer by performing, in an order of 
performing interpolation horizontally before vertically, 
an interpolation calculation on the matrix element 
reconstruction value or the matrix element predicted 
value of the coded matrix element at the layer that is 
coded before the current layer and at the current layer 
of the matrix; or 

obtaining the matrix element predicted value correspond 
ing to the current layer by performing, in an order of 
performing interpolation vertically before horizontally, 
an interpolation calculation on the matrix element 
reconstruction value or the matrix element predicted 
value of the coded matrix element at the layer that is 
coded before the current layer and at the current layer 
of the matrix. 

4. The method for coding a matrix according to claim 1, 
wherein the writing residual data, which is obtained by 
performing a calculation according to an original matrix 
element value corresponding to the current layer and a 
matrix element predicted value corresponding to the current 
layer, as coded data of the current layer into a bit stream 
comprises: 

if the layer number of the current layer is less than or 
equal to a set layer number threshold, performing 
variable-length code coding on the coded data of the 
current layer and writing the coded data of the current 
layer after the variable-length code coding into the bit 
stream; and 
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if the layer number of the current layer is greater than the 
layer number threshold, performing run-length coding 
on the coded data of the current layer and writing the 
coded data of the current layer after the run-length 
coding into the bit stream. 

5. A method for coding a matrix for video signal, the 
method comprising: 

performing, according to a size of a matrix to be coded in 
a matrix set and in a coding order, coding on the matrix 
in the matrix set one by one to obtain a reconstruction 
matrix of the matrix, and performing corresponding 
sampling processing on the reconstruction matrix of the 
matrix to obtain a sampling matrix: 

obtaining a first error based on a reconstruction matrix of 
a current matrix and the current matrix, and obtaining 
a second error based on a sampling matrix and the 
current matrix, wherein the sampling matrix is obtained 
by performing sampling processing on a reconstruction 
matrix of a matrix that is coded in the coding order 
before the current matrix; 

if the first error is less than or equal to the second error, 
using the reconstruction matrix of the current matrix as 
a coding reconstruction matrix of the current matrix, 
and writing a coding result corresponding to the current 
matrix into a bit stream; and 

if the first error is greater than the second error, using the 
sampling matrix, obtained by performing sampling 
processing on the reconstruction matrix of the matrix 
that is coded in the coding order before the current 
matrix, as the coding reconstruction matrix correspond 
ing to the current matrix, and writing the coding result 
corresponding to the current matrix into the bit stream. 

6. The method for coding a matrix according to claim 5. 
wherein the performing coding on the matrix in the matrix 
set to obtain the reconstruction matrix of the matrix com 
prises: 

dividing the matrix into layers according to a preset 
quantity of divided layers, and grouping matrix ele 
ments in the matrix into different layers: 

performing, according to a determined layer number of a 
highest layer to be coded and in an order of layers one 
by one, coding processing on matrix elements at each 
layer to be coded; 

if a layer number of a current layer is less than or equal 
to the layer number of the highest layer to be coded, 
using an original matrix element value corresponding 
to the current layer as a matrix element reconstruction 
value corresponding to the current layer; and 

if the layer number of the current layer is greater than the 
layer number of the highest layer to be coded, using a 
matrix element predicted value corresponding to the 
current layer as the matrix element reconstruction value 
corresponding to the current layer, 

wherein the matrix element predicted value correspond 
ing to the current layer is obtained by performing an 
interpolation calculation on a matrix element recon 
struction value or a matrix element predicted value of 
a coded matrix element at a layer that is coded before 
the current layer and at the current layer of the matrix. 

7. The method for coding a matrix according to claim 6. 
wherein 

if the first error is less than or equal to the second error, 
the writing a coding result corresponding to the current 
matrix into a bit stream comprises: 

writing, into the bit stream, an indicator bit for indicating 
whether the current matrix uses a sampling matrix, 
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wherein the indicator bit indicates that the current 
matrix uses no sampling matrix: 

writing, into the bit stream, residual data, which is 
obtained by performing a calculation on a matrix 
element reconstruction value corresponding to each 
layer having a layer number less than or equal to the 
layer number of the highest layer to be coded and a 
matrix element predicted value corresponding to each 
layer having the layer number less than or equal to the 
layer number of the highest layer to be coded in the 
current matrix, as coded data of each layer having the 
layer number less than or equal to the layer number of 
the highest layer to be coded; 

writing, into the bit stream, no coded data of each layer 
having a layer number greater than the layer number of 
the highest layer to be coded in the current matrix; and 
writing, into the bit stream, the layer number of the 
highest layer to be coded; and 

if the first error is greater than the second error, the writing 
a coding result corresponding to the current matrix into 
a bit stream comprises: 

writing, into the bit stream, an indicator bit for indicating 
whether the current matrix uses a sampling matrix, 
wherein the indicator bit indicates that the current 
matrix uses a sampling matrix, and writing no coded 
data corresponding to the current matrix into the bit 
Stream. 

8. The method for coding a matrix according to claim 7. 
wherein the writing, into the bit stream, residual data, which 
is obtained by performing a calculation on a matrix element 
reconstruction value corresponding to each layer having a 
layer number less than or equal to the layer number of the 
highest layer to be coded and a matrix element predicted 
value corresponding to each layer in the current matrix, as 
the coded data of each layer having the layer number less 
than or equal to the layer number of the highest layer to be 
coded comprises: 

if the layer number of each layer having the layer number 
less than or equal to the layer number of the highest 
layer to be coded is less than or equal to a set layer 
number threshold, performing variable-length code 
coding on the coded data of each layer having the layer 
number less than or equal to the layer number of the 
highest layer to be coded and writing the coded data 
after the variable-length code coding into the bit 
stream; and 

if the layer number of each layer having the layer number 
less than or equal to the layer number of the highest 
layer to be coded is greater than the set layer number 
threshold, writing, into the bit stream, performing run 
length coding on the coded data of each layer having 
the layer number less than or equal to the layer number 
of the highest layer to be coded and writing the coded 
data after the run-length coding into the bit stream. 

9. An apparatus for coding a matrix for video signal, the 
apparatus comprising: 

a layer-dividing module, configured to divide a matrix 
into layers according to a preset quantity of divided 
layers, and to group matrix elements into different 
layers; 

a coding and processing module, configured to: 
perform, according to a determined layer number of a 

highest layer to be coded and in an order of layers one 
by one, coding processing on matrix elements at each 
layer to be coded; 

if a layer number of a current layer is less than or equal 
to the layer number of the highest layer to be coded, 
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write residual data, which is obtained by performing a 
calculation according to an original matrix element 
value corresponding to the current layer and a matrix 
element predicted value corresponding to the current 
layer, as coded data of the current layer into a bit 
stream; and 

if the layer number of the current layer is greater than the 
layer number of the highest layer to be coded, write no 
coded data of the current layer into the bit stream; 

wherein the matrix element predicted value correspond 
ing to the current layer is obtained by performing an 
interpolation calculation on a matrix element recon 
struction value or a matrix element predicted value of 
a coded matrix element at a layer that is coded before 
the current layer and at the current layer of the matrix: 
and 

a first coding and writing module, configured to code the 
layer number of the highest layer to be coded and write 
the coded layer number of the coded layer into the bit 
Stream. 

10. The apparatus for coding a matrix according to claim 
9, wherein the coding and processing module is configured 
to obtain the matrix element predicted value corresponding 
to the current layer by performing a uniform interpolation 
calculation or a weighted interpolation calculation on the 
matrix element reconstruction value or the matrix element 
predicted value of the coded matrix element at the layer that 
is coded before the current layer and at the current layer of 
the matrix. 

11. The apparatus for coding a matrix according to claim 
9, wherein the coding and processing module is configured 
to obtain the matrix element predicted value corresponding 
to the current layer by performing, in an order of performing 
interpolation horizontally before vertically or in an order of 
performing interpolation vertically before horizontally, the 
interpolation calculation on the matrix element reconstruc 
tion value or the matrix element predicted value of the coded 
matrix element at the layer that is coded before the current 
layer and at the current layer of the matrix. 

12. The apparatus for coding a matrix according to claim 
9, wherein the coding and processing module is configured 
to perform, when the layer number of the current layer is less 
than or equal to a set layer number threshold, variable-length 
code coding on the coded data of the current layer and write 
the coded data of the current layer after the variable-length 
code coding into the bit stream, and perform, when the layer 
number of the current layer is greater than the layer number 
threshold, run-length coding on the coded data of the current 
layer and write the coded data of the current layer after the 
run-length coding into the bit stream. 

13. An apparatus for coding a matrix for video signal, the 
apparatus comprising: 

a predicting and coding module, configured to perform, 
according to a size of a matrix in a matrix set and in a 
coding order, coding on the matrix in the matrix set one 
by one to obtain a reconstruction matrix of the matrix, 
and perform corresponding sampling processing on the 
reconstruction matrix of the matrix to obtain a sampling 
matrix; 

an error obtaining module, configured to obtain a first 
error based on a reconstruction matrix of a current 
matrix and the current matrix, and obtain a second error 
based on a sampling matrix and the current matrix, 
wherein the sampling matrix is obtained by performing 
sampling processing on a reconstruction matrix of a 
matrix that is coded in the coding order before the 
current matrix: 
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a first coding and reconstructing module, configured to 

use, if the first error is less than or equal to the second 
error, the reconstruction matrix of the current matrix as 
a coding reconstruction matrix corresponding to the 
current matrix, and write a coding result corresponding 
to the current matrix into a bit stream; and 

a second coding and reconstructing module, configured to 
use, if the first error is greater than the second error, the 
sampling matrix, obtained by performing sampling 
processing on the reconstruction matrix of the matrix 
that is coded in the coding order before the current 
matrix, as the coding reconstruction matrix correspond 
ing to the current matrix, and write the coding result 
corresponding to the current matrix into the bit stream. 

14. The apparatus for coding a matrix according to claim 
13, wherein the predicting and coding module is configured 
to, in ascending order of matrix sizes, perform coding on the 
matrix in the matrix set to obtain the reconstruction matrix 
of the matrix, and perform upsampling on the reconstruction 
matrix of the matrix to obtain the sampling matrix, wherein 
a coding reconstruction matrix of a minimum matrix is a 
reconstruction matrix of the minimum matrix; or is specifi 
cally configured to, in descending order of matrices, perform 
coding on the matrix in the matrix set to obtain the recon 
struction matrix of the matrix, and perform downsampling 
on the reconstruction matrix of the matrix to obtain the 
sampling matrix, wherein a coding reconstruction matrix of 
a maximum matrix is a reconstruction matrix of the maxi 
mum matrix. 

15. The apparatus for coding a matrix according to claim 
13, wherein the predicting and coding module is configured 
to divide the matrix into layers according to a preset quantity 
of divided layers; group matrix elements in the matrix into 
different layers; perform, according to a determined layer 
number of a highest layer to be coded and in an order of 
layers one by one, coding processing on matrix elements at 
each layer to be coded; if a layer number of a current layer 
is less than or equal to the layer number of the highest layer 
to be coded, use an original matrix element value corre 
sponding to the current layer as a matrix element recon 
struction value corresponding to the current layer, and if the 
layer number of the current layer is greater than the layer 
number of the highest layer to be coded, use a matrix 
element predicted value corresponding to the current layer 
as the matrix element reconstruction value corresponding to 
the current layer; 

wherein the matrix element predicted value correspond 
ing to the current layer is obtained by performing an 
interpolation calculation on a matrix element recon 
struction value or a matrix element predicted value of 
a coded matrix element at a layer that is coded before 
the current layer and at the current layer of the matrix. 

16. The apparatus for coding a matrix according to claim 
15, wherein the first coding and reconstructing module is 
configured to write, into the bit stream, an indicator bit for 
indicating whether the current matrix uses a sampling 
matrix, wherein the indicator bit indicates that the current 
matrix uses no sampling matrix, write, into the bit stream, 
residual data, which is obtained by performing a calculation 
on a matrix element reconstruction value corresponding to 
each layer having a layer number less than or equal to the 
layer number of the highest layer to be coded and a matrix 
element predicted value corresponding to each layer having 
the layer number less than or equal to the layer number of 
the highest layer to be coded in the current matrix, as coded 
data of each layer having the layer number less than or equal 
to the layer number of the highest layer to be coded; write, 
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into the bit stream, no coded data of each layer having a 
layer number greater than the layer number of the highest 
layer to be coded in the current matrix; and write, into the 
bit stream, the layer number of the highest layer to be coded; 
and 

the second coding and reconstructing module is specifi 
cally configured to write, into the bit stream, the 
indicator bit for indicating whether the current matrix 
uses a sampling matrix, wherein the indicator bit indi 
cates that the current matrix uses a sampling matrix, 
and write no coded data corresponding to the current 
matrix into the bit stream. 

17. The apparatus for coding a matrix according to claim 
16, wherein the first coding and reconstructing module is 
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further configured to, if the layer number of each layer 15 
having the layer number less than or equal to the layer 
number of the highest layer to be coded is less than or equal 
to a set layer number threshold, perform variable-length 
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code coding on the coded data of each layer having the layer 
number less than or equal to the layer number of the highest 
layer to be coded and write the coded data after the variable 
length code coding into the bit stream, and if the layer 
number of each layer having the layer number less than or 
equal to the layer number of the highest layer to be coded is 
greater than the set layer number threshold, perform run 
length coding on the coded data of each layer having the 
layer number less than or equal to the layer number of the 
highest layer to be coded into the bit stream and write the 
coded data after the run-length coding into the bit stream. 

18. The apparatus for coding a matrix according to claim 
13, further comprising: 
an indicator coding module, configured to write, into the 

bit stream, an indicator bit for indicating the coding 
order and a sampling method in use. 
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